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LETTER 

FROM 


THE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  Watertown  Arsenal  of  "  Tests  of 
iron,  steel,  and  other  materials  for  industrial  pnrposes,^^  made  at  that 
arsenal  during  the  fiscal  year  ending  June  30, 1897. 


War  Department, 
Washington,  December  16, 1897. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law, 
report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  "Tests 
of  iron,  steel,  and  other  materials  for  industrial  x^urppses,"  made  at  that 
arsenal  during  the  fiscal  year  ended  June  30, 1897. 
Very  respectfully, 

R.  A.  Alger,  Secretary  of  War. 

The  Speaker  of  the  House  of  Eepresentatiyes. 


Watertown  Arsenal, 

Watertown^  Mass.,  Decefinber  9, 1897. 

Sir  :  I  have  the  honor  to  forward  herewith  report  of  tests  of  metals, 
etc.,  made  at  this  arsenal  during  the  fiscal  year  ending  June  30, 1897, 
in  compliance  with  the  requirements  of  law. 

The  total  number  of  specimens  tested  during  the  year  was  2,118, 
classified  as  follows: 

Gnn  specimens 152 

For  Ordnance  Department 330 

For  other  Government  departments I(i9 

Inyestigative  tests 789 

Tests  for  private  parties 678 

Total , 2,118 
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The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Eeceived  from  private  parties  during  the  year 918.75 

Total  received 10,918.75 

Amonnt  expended  for  service  and  labor 8,237.49 

Amount  expended  for  light,  power,  and  tools,  implements,  and  materials 
for  test 2,681.26 

Total  expended 10,918.75 

Daring  the  year  the  testing  department  has  carried  on,  as  heretofore, 
public  tests  iu  the  examination  of  material  for  acceptance,  representing 
the  current  work  at  this  and  other  arsenals  and  places  where  Govern- 
ment work  is  in  progress. 

Investigative  tests  have  been  contmned,  also  tests  made  for  private 
parties  who  have  availed  themselves  of  the  use  of  the  testing  machine 
and  have  defrayed  the  cost  of  such  testing,  as  provided  by  law.  A  list 
of  such  is  appended  herewith. 

The  public  tests  of  material  for  acceptance  include  material  for  field 
and  siege  guns,  howitzers,  and  seacoast  guns  and  mortars,  the  test  of 
steel  for  small  arms,  barrels,  and  receivers,  and  for  machine  guns. 

The  material  used  in  the  8-inch,  10-inch,  and  12-inch  disappearing 
carriages,  and  anchor  bolts  for  the  same  have  been  tested. 

Material  from  a  12-inch  mortar  carriage  recoil  cylinder  that  burst  in 
service  was  examined. 

There  were  tests  of  helical  springs  for  7-inch  mortar  carriages,  balata 
slabs  for  buffers,  cast  and  pig  irons  from  the  arsenal  foundry,  steel  plate 
for  the  new  72-inch  arsenal  boilers,  chain  iron,  cast  copper,  cylinders 
for  pressure  gauges,  bronze  breech  plates  and  loading  trays  from  Water- 
town  Arsensd  foundry,  material  all  of  which  pertained  to  the  Ordnance 
Department. 

Tests  of  steel  bars  were  made  for  the  Engineer  Corps,  TJ.  S.  A.,  chain 
cable  for  the  Light- House  Board,  a  large  swivel  shackel  for  the  Bureau 
of  Equipment,  Kavy  Department,  and  shot  lines  for  the  Life  Saving 
Service. 

Among  the  investigative  tests  are  additional  experiments  on  the 
hydrostatic  test  of  the  8-inch  tube  section,  supplementary  to  the  main 
series  of  tests,  which  has  been  completed. 

The  scope  of  the  investigation  of  this  tube  section  has  been  so 
extended  as  to  include  all  cases  of  simple  strains  and  nearly  all  com- 
binations of  simultaneous  orthogonal  strains  to  which  the  tube  of  a 
gun  would  ordinarily  be  exposed. 

The  exact  results,  confirmatory  as  they  have  been  to  accepted  formnlsB, 
are  believed  to  have  a  value  fully  justiiying  the  large  labor  involved  in 
carrying  out  this  unusual  series  of  determinations. 

Heretofore  in  these  tests  the  strains  have  been  maintained  within  the 
elastic  limit  of  the  metal.  Preparations  are  now  being  made  to  follow 
with  overstraining  forces,  and  investigate  the  effects  thereof. 

The  elastic  properties  and  tonsile  strength  of  steel  music  wire  have 
been  determined.  The  grade  of  steel  employed  and  the  process  of 
manufacture  caused  this  wire  to  represent  the  highest  strength  attained 
with  any  of  the  materials  of  construction,  and  they  show  a  decided 
advance  over  earlier  tests  reported  in  this  class  of  material.  One 
variety  of  No.  14  gauge  running  as  high  as  389,470  lbs.  per  square  inch. 

Additional  samples  of  "vibration  proof"  bolts  and  nuts  were  sub- 
mitted by  the  manufacturers  for  test  as  to  their  ability  to  withstand 
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unlocking  while  subjected  to  vibratory  influences.  The  tests  made 
confirmed  earlier  experience,  and  failed  to  substantiate  their  claim  to 
being  vibration  proof  under  the  condition  of  jarring  with  hammer 
blows,  the  method  of  testing  which  was  adopted. 

A  number  of  samples  of  granite  from  the  State  of  Georgia,  con- 
tributed by  the  Geological  Sui'vey,  were  received  and  tested.  There 
were  brick  and  terra  ootta  from  the  Paciiic  slope  and  from  the  State  of 
Ohio. 

Other  tests  of  building  material  comprise  the  test  of  an  important 
series  of  cement  concrete  cubes  and  columns.  The  columns  were  of 
different  heights,  and  made  of  different  proportions  of  cement,  sand, 
and  gravel.    Hand  and  machine  mixed. 

The  ultimate  crashing  strength  of  the  material  was  ascertained,  and 
complete  observations  made  on  the  compressibility  and  resilience  under 
successive  Increments  of  loads.  In  this  class  of  material,  by  varying 
the  proportions  of  the  constituents  it  is  possible  to  exert  a  controlling 
influence  on  both  the  ultimate  strength  and  the  rigidity,  as  shown  by 
the  modulus  of  elasticity  of  the  columns.  The  columns  failed  by  the 
direct  crushing  of  the  material,  and  from  tbe  local  character  of  the 
failure  it  was  not  apparent  that  the  ultimate  strength  was  modified  by 
the  ratio  of  length  to  diameter  of  the  specimens. 

The  compressibility  as  well  as  the  crushing  strength  depends  upon 
the  richness  of  the  mixture,  and  while  the  crashing  strength  ranged 
from  427  to  1,700  pounds  per  square  inch,  the  compressibility  of  the 
material,  as  shown  by  the  modulus  of  elasticity,  was  found  between 
the  limits  of  2,273,000  and  5,000,000  pounds  per  square  inch,  the  lower 
values  beloDging  to  the  leaner  mixtures. 

It  was  shown  furthermore  that  the  modulus  of  elasticity  for  this  class 
of  material  does  not  have  a  constant  value  under  diiferent  loads,  that 
with  increased  pressure  there  is  generally  a  reduction  in  the  value  of 
the  modulus. 

In  this  respect  the  behavior  of  the  concrete  differs  from  natural 
stones  wherein  the  latter  usually  show  increased  elastic  rigidit^r  as 
higher  loads  are  approached. 

This  refers  to  the  elastic  behavior  of  the  material  in  each  case,  the 
permanent  sets  being  deducted  from  the  total  compression,  or  the  resili- 
ence alone  being  considered. 

The  control,  within  limits,  of  the  modulus  of  elasticity  by  varying 
the  composition  of  the  concrete  is  a  feature  of  value  in  the  refined  use 
of  this  class  of  material. 

The  prominence  which  concrete  construction  is  assuming  makes  the 
data  developed  by  these  tests  of  much  practical  value  in  architectaral 
designs. 

The  strength  of  cordage  was  ascertained  in  another  exhaustive  series 
of  tests.  The  experiments  included  manila,  hemp,  sisal,  and  cotton 
rope  in  the  various  commercial  sizes,  from  a  6-thread  manila  line  to  a 
10- inch  rope. 

In  addition  to  the  usual  determinations  of  ultimate  strength,  data 
relating  to  the  elastic  properties  were  ascertained,  the  influence  of  wet- 
ting on  the  length  of  the  rope  when  loaded  and  when  free  from  stress. 
The  efiTects  of  wetting  are  found  to  be  more  complex  than  popularly 
supposed,  and  not  in  all  cases  accompanied  by  a  contraction  in  the 
length  of  the  rope.  Under  some  conditions  of  loailing  the  immediate 
effect  of  wetting  is  a  slight  stretch. 

The  strength  of  manila  and  hemp  fibres  was  shown  to  exceed  100,000 
pounds  per  square  inch. 
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Measnremeiits  of  the  several  strands  and  individual  threads  of  a 
strand,  taken  from  a  piece  of  rope  of  given  length,  shows  from  the  vari- 
ation in  length  of  the  elements  wherein  a  rope  must  necessarily  sustain 
loads  of  greatly  differing  intensity  on  the  different  fibers,  and  illus- 
trates why  a  fractional  part  only  of  the  aggregate  strength  of  the  fibers 
is  realized  in  the  finished  rope. 

With  the  complete  tests  of  the  various  commercial  sizes,  and  the 
examination  of  the  elementary  features  of  rope  construction,  the  elastic 
properties  and  behavior  of  wet  rope,  together  with  the  strength  of 
knots,  hitches  and  splices,  which  was  also  ascertained,  it  is  believed  the 
present  series  furnishes  more  complete  data  on  this  subject  than  has 
heretofore  been  brought  together,  and  will  serve  as  standards  for  refer- 
ence where  a  knowledge  of  the  strength  and  behavior  of  ropes  is 
required,  aiding  in  the  comparison  of  present  methods  of  manufacture 
with  such  improvements  as  the  future  may  bring  about  in  this  important 
industry. 

The  crushing  strength  of  full-sized  timber  posts  of  long  and  short 
leaf  pine  and  spruce  was  made  the  subject  of  investigation.  In  this 
series  41  columns  were  tested. 

There  were  new  posts  of  material  but  recently  received  from  the 
mills,  timber  in  as  unseasoned  a  state  as  commonly  reaches  the  Boston 
market,  some  sticks  which  had  been  in  a  yard  about  two  years,  and 
some  old  and  thoroughly-dried  i)osts  from  a  building  on  Federal  street, 
Boston,  Mass.,  which  occupied  a  position  on  the  site  for  the  Southern 
Terminal  Station. 

The  spruce  posts  were  selected  as  representative  of  the  range  in 
quality  commonly  met  in  this  wood. 

The  greatest  strength  was  developed  by  the  old  posts.  Some  of 
these  had  been  charred  by  fire,  and  while  the  strength  of  the  charred 
timber  was  below  the  average  of  the  uncharred  old  posts,  it  was  about 
that  of  the  less  thoroughly  seasoned  new  posts. 

The  relative  strength  of  long-leaf  pine  posts  with  reference  to  their 
location  in  the  trees,  was  for  the  butts  100,  for  the  middle  sticks  90, 
and  for  the  tops  80,  approximately  stated. 

The  co!nx)ressive  rigidity  followed  in  the  same  order  as  the  ultimate 
strength  of  the  timber. 

The  strength  of  the  short-leaf  pine  occupied  a  place  between  the 
long-leaf  and  the  spruce. 

One  of  the  old  long-leaf  pine  posts  was  immersed  in  water  for  a 
period  of  one  hundred  and  thirty  days.  This  post  upon  testing  failed 
under  a  load  below  the  dry  ones  of  its  class,  crushing  the  fibers  at  the 
extreme  lower  end  of  the  post  where  the  wood  had  absorbed  nearly  or 
quite  the  maximum  amount  of  moisture  which  it  could  contain.  This 
wat^r-soaked  post  failed  at  3,800  pounds  per  square  inch,  while  the 
highest  result  shown  by  the  dry  posts  was  7,000  pounds  per  square  inch. 

The  occasion  of  installing  a  battery  of  new  boilers  into  the  arsenal 
plant  gave  the  opportunity  of  making  some  observations  on  the  behavior 
of  riveted  joints  in  actual  construction,  supplementary  to  the  tests  of 
joints  in  the  testing  machine;  the  boilers  further  afforded  the  oppor- 
tunity of  obtaining  data  upon  the  general  behavior  of  different  details 
in  steam  boiler  construction;  all  of  which  information  assists  in  the 
application  of  results  obtained  upon  material  in  the  testing  machine  to 
the  varied  conditions  of  constructive  experience. 

The  boilers  were  examined  over  the  joints,  and  on  corresponding 
gauged  lengths  on  the  solid  sheet,  the  strains  in  the  vicinity  of  the 
manhole,  the  contraction  in  length  of  the  shell  while  under  hydrostatic 
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pressure,  the  elongation  of  the  tabes  nnder  the  same  conditions,  and 
the  examination  of  the  bending  strains  at  the  roots  of  the  flanged 
heads  incident  to  the  contraction  of  the  shell  and  the  expansion  of  the 
tubes.    All  of  these  features  are  included  in  these  observations. 

In  the  chemical  laboratory  analyses  have  been  made  of  all  material  of 
unusual  strength  or  other  unusual  physical  properties,  and  a  sufficient 
number  of  determinations  to  indicate  the  composition  of  the  steel  ordi- 
narily used  in  ordnance  construction. 

Photographs  have  been  taken  of  material  under  test,  and  the  appear- 
ance of  specimens  after  rupture  shown. 

In  order  to  show  the  range  in  the  amount  of  hygroscopic  water 
absorbed  by  or  lost  by  ropes  exx)Osed  to  atmospheric  conditions,  weigh- 
ings have  been  made  of  samples  from  time  to  time  extending  over  a 
X>eriod  of  several  months. 

Other  work  accomplished  in  the  testing  department  in  addition  to 
the  direct  work  of  testing  has  been  the  designing  of  an  apparatus  for 
the  endurance  tests  of  shafts — a  six-specimen  machine — in  which  the 
stresses  may  be  made  to  alternate  from  tensile  to  compressive  stresses 
of  equal  magnitude,  or  where  either  tensile  or  compressive  stresses,  one 
or  the  other,  may  be  the  greater,  the  opposite  stress  being  diminished 
to  zero  or  even  alternating  between  a  maximum  and  minimum  value  of 
the  same  kind  of  stress. 

These  combinations  are  made  possible  by  applying  simultaneous  bend- 
ing and  endwise  stresses  to  the  rotating  shafts. 

With  the  introduction  of  various  grades  of  steel  possessing  high 
physical  properties  in  the  testing  machine,  the  importance  of  ascertain- 
ing the  endurance  of  the  metal  under  conditions  analogous  to  those  of 
service  becomes  more  and  more  apparent.  The  endurance  of  metal  under 
repeated  stresses  might  reasonably  be  supposed  to  indicate  the  most 
desirable  manner  of  attaining  these  high  physical  properties,  whether 
by  chemical  composition,  mechanical  means,  or  by  heat  treatment. 

An  impact  machine  has  been  designed  and  contracted  for.  This  is 
of  the  vertical  type,  and  will  admit  of  attaining  velocities  of  about  20 
feet  per  second.  The  parts  of  the  apparatus  have  been  designed  very 
massive  for  the  purpose  of  obtaining  great  rigidity  under  the  shocks  of 
testing. 

So  vague  is  the  information  at  present  available  on  the  subject  of 
impact  that  elementary  tests  are  necessary  to  establish  a  working  basis 
of  operations. 

One  of  the  ends  constantly  kept  in  view  in  the  design  of  the  vertical 
impact  machine  was  to  provide  suitable  machinery  for  acquiring  funda- 
mental data;  hence  in  the  present  machine  it  is  exx)ected  to  ascertain 
and  define  the  resistance  in  detail  encountered  in  the  deformation  of 
material  by  suddeuly  applied  loads. 

It  is  proposed  to  introduce  microscopic  metallography  in  the  investi- 
gation of  constructive  materials,  and  the  appliances  necessary  to  this 
end  have  been  obtained.  The  intimate  relations  existing  among  tests 
by  impact,  the  effect  of  heat  treatment,  tempering  and  annealing  of 
steel,  the  effect  of  repeated  stresses  and  internal  s&ains  are  such  that 
much  aid  is  expected  from  the  microscopic  inquiry. 

It  is  further  expected  that  the  facilities  afforded  by  the  standard 
comparator,  which  instrument  is  now  being  made  in  the  testing  depart- 
ment, will  be  of  importance  in  certain  investigative  directions,  and 
microscopic  research  be  accessory  to  investigating  work  of  importance 
heretofore  impracticable  to  undertake. 
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The  apparatus  already  provided  for  and  that  which  has  been  designed 
should  be  considered  collectively  as  well  as  in  detail,  as  each  part  will 
reenforce  the  others  and  aid  in  filling  breaks  in  the  continuity  of  present 
iDformation. 

The  room  set  apart  on  the  second  floor  at  the  north  end  of  the  testing 
laboratory  for  a  museum  of  interesting  specimens  has  been  provided 
with  cases  for  the  reception  of  luaterial,  and  already  contain  specimens 
which  have  been  reserved  for  exhibit.  In  time  past  a  large  amount  of 
valuable  instructive  material  has  been  lost  for  want  of  a  place  where  it 
might  be  carefully  preserved*  There  is,  liowever,  an  almost  constant 
tendency  to  accumulate  interesting  material  in  the  testing  department, 
and  the  present  facilities  for  the  collection  of  specimens  will  be  imme- 
diately improved. 

Including  the  present  report  there  has  now  emanated  from  the  test- 
ing department  seventeen  annual  reports,  ^^Tdsts  of  metals,  etc." 

These  reports  cover  a  wide  range  of  material,  and  from  the  nature  of 
the  case  information  on  a  given  subject  is  often  disseminated  among 
several  reports  covering  more  or  less  remote  periods  of  time. 

It  is  believed  that  a  compilation  of  the  data  embodied  in  these  sev- 
eral reports  might  with  great  advantage  be4)rought  together  in  a  con- 
cise form  and  published  in  a  special  volume,  classifying  and  arranging 
the  data  according  to  subjects. 

Such  a  volume  should  present  the  general  results  thus  far  developed, 
following  substantially  the  same  method  as  adopted  in  the  several 
annual  reports — that  is,  presenting  the  facts  of  the  tests,  omitting  the 
expression  of  opinions  and  comments  upon  the  results. 

An  incidental  advantage  to  be  derived  in  the  compilation  of  such  a 
volume  would  consist  in  disclosing  at  the  time  of  compilation  certain 
features  which  should  be  made  the  subject  of  inquiry  in  order  to  give 
greater  completeness  to  the  several  subjects  treated  upon. 

Mr.  J.  E.  Howard,  engineer  of  tests,  has  conducted  during  the  year 
the  operations  of  the  testing  department  with  his  usual  zeal,  intelli- 
gence, and  faithfulness. 

Very  respectfully,  your  obedient  servant, 

J,  W.  Eeilly, 
Major  J  Ordnance  Department^  U,  8.  A,,  Commanding, 

The  Chief  op  Ordnance,  U.  S.  A., 

Washington^  D.  0. 
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Tube  No.  155. 


Marks,  ?^/^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6629. 


Applied  loads. 

Elongation 
per  Inch. 

Saccesaive 

elon^tion 

per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sncceesive 

permanent 

set. 

Bomarks. 

Total. 

Persqnare 
inoQ. 

Poundi. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,800 

9,200 

0,600 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

19,620 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
51,000 
62,000 
53,000 
54,000 
66,000 
66,000 
57,000 
58,000 
59,000 
98,100 

Inch. 
0. 

.000100 
.000300 
.000700 
.001050 
.001250 
.001400 
.001500 
.001550 
.001600 
.001700 
.001760 
.001800 
.001850 
.001900 
.001050 
.002400 
.004250 
.006400 
.007050 
.007950 

Inch. 
0. 

.000100 
.000200 
.000400 
.000350 
.000200 
.000150 
.000100 
.000050 
.  000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000450 
.001850 
.002150 
.000650 
.000900 

Inch. 
0. 

Initial  load. 
Elasticlimit. 

• 

0. 

0. 

Tensile  strength. 

General  summartf. 

Tensile  strength  i>er  square  inch  of  original  section .....•• ponnds..    98,100 

Elastic  limit  per  sqaare  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch . .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rapture do...       .115 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  Beotion« ,.,,. ",22*,"  25* 
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8.2-INCH   B.  L.  STEEL  FIELD   GUNS. 


TUBB  No.  170. 


No.  5630. 


Marks,  ?|,S[^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elonsation 
per  Inch. 

Suoceasive 

elonsation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,800 

9,200 

9,400 

9,600 

0.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

19,410 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
44,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56.000 
66,000 
57,000 
58,000 
07,060 

Ineh. 
0. 

.000160 
.000400 
.000750 
.001060 
.001300 
.001450 
.001500 
.001550 
.001650 
.001700 
.001760 
.001800 
.001850 
.001950 
.002000 
.002100 
.002350 
.003400 
.004300 
.005400 
.006800 

Ineh. 
0. 

.000150 
.000260 
.000350 
.000800 
.000260 
.000150 
.000050 
.000050 
.000100 
.000060 
.000060 
.000050 
.000050 
.000100 
.000050 
.000100 
.000250 
.001050 
.000900 
.001100 
.001400 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

.000050 

.000050 

.000100 

.000060 

Tensile  stxi^ngth. 

Genwal  tummarjf. 

Tensile  strength  per  square  inch  of  original  section.. .......•••••(••••••••••••••.•.ponnds..    97,050 

Elastio  limit  persauaro  inch  of  original  section do...    58,000 

Elonga^on  per  inon  after  rupture inch..      .2150 

Elongation  per  inch  under  snrain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .116 

Seduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Positionof  rupture ".65ftom  neck 

Character  of  broken  surface : silky;  trace  of  granulation 

Elong»tioiiofinohaeotiana M3,".80* 
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Tube  No.  172. 


No.  5631. 


Marks,  »#/^^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elongation 
permch. 

SaooeBsive 

elongation 

per  Inch. 

Permanent 
set. 

Inch. 
0. 

Suooessive 

permanent 

set. 

Bemarks. 

Total. 

Bsraanare 
inon. 

Poundt. 
200 
1,000 
2«000 
4.000 
6,000 
7,000 
8,000 
8,400 
8.600 
8,800 
9,000 
9,200 
9,400 
9,600 
18.420 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
'44,000 
46,000 
46,000 
47,000 
48,000 
92,100 

Inch, 
0. 

.000150 
.000400 
.000700 
.001050 
.001350 
.001500 
.001600 
.001700 
.009000 
.009600 
.010150 
.010800 
.011400 

Inch, 
0. 

.000150 
.000260 
.000300 
.000350 
.000300 
.000150 
.000100 
.000100 
.007300 
.000600 
.000650 
.000650 
.000600 

Inek. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000100 

.000100 

.000150 

.000050 

General  summary. 


TMisile  strength  per  square  innh  of  original  section pounds..    02,100 

Elasticlimit  per  eauare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  ruptore inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do...        .095 

deduction  in  area  after  rupture,  per  cen t  of  original  section 84.0 

Position  of  rupture I'M  firom  neck 

Character  of  broken  surface silky,  80  per  cent;  granular,  20  percent 

Elongation  of  inch  sections ".27*, 'M6 

H.  Doc.  164 2 
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3.2-INCH   B.  Ii.  STEEL   FIELD   GUNS. 

ft 

Tube  No.  173. 


No.  5632. 


Marks,  |2^,ff^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Appli 
Total. 

sd  loads. 

Per  sqaare 
inch. 

Eloneation 
per  inch. 

Successive 

eloneation 

per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.400 
8.800 
9,200 
9,000 

10,000 

10,200 
16,180 

• 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
44,000 
46,000 
48,000 

50,000 

51,000 
80,900 

Inch. 
0. 

.000150 
.000350 
.000650 
.001000 
.001200 
.001400 
.001600 
.001550 
.001600 
.001700 
/    .001750 
\    .015000 
.0200 

Inch. 
0. 

.000160 
.000200 
,000300 
.000350 
.000200 
.000200 
.000100 
.000050 
.000050 
.000100 
.000050 
.013250 
.0050 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stren/irth. 

0. 

0. 

• 

General  eummary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds . 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  perinon  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rapture,  per  cent  of  original  section 40.8 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".34* 


80.900 

50,000 

.2600 

001750 

.115 
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Tube  No.  176. 


No.  5666. 


Marka    ^»"6T 
JS/lATKay     B  T,  M 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2", 


Applied  loads. 


Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,600 

8.800 

9,000 

9,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

17,970 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
89,850 


Elon^atiou 
per  mcli. 


Inch. 


0. 


.000150 
.000350 
.000650 
.001000 
.001200 
.001350 
.001400 
.001450 
.001500 
.001600 
.001550 
.001600 
.001650 
.001650 
.001700 

.oonso 

. 001750 
. 001800 
.001850 
.002000 
.004250 
.006500 
.009500 
.OIUOOO 
.1400 


Successive 

eloiieation 

perlnch. 


Inch. 
0, 

.000150 
.000200 
.000300 

.oooaso 

.000200 
.000150 
.000050 
.000050 
.000050 

0. 
.  000050 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000150 
.002250 
.  002250 
.  003000 
.000500 
.1300 


Permanent 
sot. 


Inch. 


0. 
0. 


0. 


0. 


Sacoossive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  stroii};th. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,850 

Elasticlimit  per  square  inch  of  original  section do...    54,000 

Elongation  p<srincn after Tupture ., inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  001850 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".8  from  necle 

Character  of  broken  surface silky 

Elongation  of  InchsectionB ".84*,  ".10 
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TUBB  No.  180. 


No.  5667. 


Marks,  "i^'X 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8.600 

8,800 

9,000 

0,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,600 
11,000 
11,200 
11,400 
18,000 


l*er  Hqaaro 
inch. 


.Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 

53,000 

54,000 
55,000 
.'>6, 000 
57,000 
93, 800 


Elongation 
per  inch. 


Inch. 

0. 

.000100 
.  000350 
.000650 
.001000 
.001150 
.001300 
.001400 
.001400 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
/.  001850 
\. 004500 
.006000 
.006750 
.  007750 
.008750 
.1400 


SaocoMivG 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.000250 
.000300 
.000350 
.000150 
.000150 
.000100 

0. 
.000050 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000100 
.002650 
.001500 
.000760 
.001000 
.001000 
.  131250 


Permanent 
set. 


SacceBsive 

permanent 

set. 


Inch.       <      Inch. 
0.  0. 

0. 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ...pounds..    93, 300 

Elastic  limit  per  square  inch  of  originafseotion do...    52,000 

Elongation  per  incn  afterrupture inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Kednction  in  diameter  at  point  of  rupture do...        .125 

Ke<luctionin  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".26^".22* 
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Jacket  No.  169. 


NO.S633. 


Marks,  ??,i~^ 

Diameter^  ^'.505. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

SnoceBsive 

elongation 

per  inch. 

Permanent 
set. 

Snccesaive 

permanent 

sot. 

Ineh. 
0. 

Kemarks. 

Total. 

Persqiiare 
Inoo. 

Pottndt. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,600 

9,800 

10.000 

10,200 

10.400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

19,430 

Poundi. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
46,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
64,000 
56,000 
66,000 
57,000 
58,000 
97,160 

Inch. 
0. 

.000160 
.000360 
.000660 
.001000 
.001260 
.001600 
.001560 
.001600 
.001700 
.001760 
.001800 
.001900 
.002060 
.002600 
.004460 
.006400 
.006600 

Inch. 
0. 

.000160 
.000200 
.000800 
.000350 
.000260 
.000250 
.000060 
.000060 
.000100 
.000060 
.000060 
.000100 
.000160 
.000660 
.001850 
.000960 
.001100 

Inch. 
0. 
0. 

Initial  loa<l. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    97,150 

Elastic  limit  per  so  uare  inch  of  original  section do...    63, 000 

Elongation  per  incn  after  rnptare inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Rodnctionin  diameter  at  point  of  rapture do...       .126 

Redaction  in  area  after  rapture,  percent  of  original  section 43.3 

Position  of  ruptare ".96  from  neck 

Charaoterof  broken  surface silky 

Elongation  of  inch  sections ".32*,  ".12 
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Jacket  No.  171. 


No.  5634. 


Marks,  g  5,1? '^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

0,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,000 

10.800 

11,000 

11.200 

11,400 

11,600 

19,990 


Per  aqnare 
Incn. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
99,050 


Eloneation 
per  Inch. 


Inch. 
0. 

.000150 
.000400 
.000750 
.001050 
.001400 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.002000 
.002050 
.002350 
.003150 
.004250 
.005150 
.006400 


SuocMBive  j  pennanont 
elongation  *^*"^""'' 

perlnch.  |   "®^' 


Inch. 
0. 

.000150 
.000250 
.000350 
.000300 
.000350 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000300 
.000800 
.001100 
.000900 
.001260 


Inch. 


0. 
0. 


Snooeasire 

permanent 

set. 


Inch. 


Semarks. 


'"".' 000050' " 
.000050 

"".'666656         " 

0. 

' 

1 

1 

.........     ...i......     ...... 

1 

1 

Initial  load. 


Elastic  limit. 


Tensile  Htrength. 


J 


General  summary. 

Tensile  atrongth  -per  square  inch  of  original  section ponnds..    99,050 

Elastic  limit  per  sonare  inch  of  originiQ  section do. . .    53, 000 

KlonKRtion  per  incn  after  rnpture inch . .      .  2250 

Elongation  perlnch  under  strain  at  elastic  limit do...  .002050 

Reduction  in  diameter  at  point  of  rupture do...        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rnpture • 1".07  from  neck 

Character  of  hroken  surface silky,  trace  of  granulation 

Elongation  of  inch  sectiona ".27*,  ".18 
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Jaoeet  No.  172. 


No.  6648. 


Marks,  g?,^?*^ 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loadfi. 

Elonntion 
per  moh. 

SnoooMive 

eloneation 

perlnch. 

Permanent 

set. 

Inch. 

0. 
0. 

Sacoessive 
permanent 

Bet. 

Remarks. 

Total. 

Per  aqaare 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

18,410 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
63,000 
64,000 
55,000 
56,000 
92,060 

Inch. 
0. 

.000100 
.000300 
.000560 
.000960 
.001800 
.001550 
.001600 
.001600 
.001650 
.001700 
.001800 
.002750 
.006000 
.007000 
.007600 
.008300 

Inch. 

0. 

.000100 
.000200 
.000250 
.000400 
.000360 
.000250 
.000060 

0. 

.000060 
.000050 
.000100 
.000050 
.003250 
.001000 
.000600 
.000700 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

0. 
0. 

Tensile  strength. 

General  summary. 

Tensile  stren^h  per  square  inch  of  original  section ponnds..    02,050 

Elastic  limit  per  sonare  inch  of  orlginu  section do . . .    51, 000 

Elongation  per  incn  after  rupture inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...     ".125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".  2  from  neclc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^20,  ".29* 
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8.2-INOH  B.  L.  STEEIi  FIELD  GUN& 


Jaokbt  No.  173. 


No.  5649. 


Marks,  2  ^^T"^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  lofftdB. 

Elongation 
per  inch. 

Snoomaive 

eloxieation 

per  mch. 

Poimanent 
set 

Sneoesaive 

permMient 

Bet. 

Bemarks. 

Total. 

Per  sqaare 
inco. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

17,500 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
87,950 

Inch, 
0. 

.000100 
.000300 
.000650 
.001000 
.001360 
.001600 
.001700 
.002660 
.003400 
.005500 
.007600 
.008750 

Inch. 
0. 

.000100 
.000200 
.000350. 
.000350 
.000360 
.000250 
.000100 
.000950 
.000750 
.002100 
.002000 
.001250 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  Umit. 
Tenaile  strength. 

0. 
0. 

• 

Getieral  summary^ 

Tensile  strength  per  square  inch  of  original  section poands..    87,950 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  after  rupture inch..      .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture .* do...       .145 

Reduction  iu  area  after  rupture,  per  oentof  original  section 40.1 

Position  of  rupture ".90  ftwn  neck 

CJharactorof  broken  surface silky 

Elongation  of  inch  sections 'M3,  ".36* 
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JjlCEBT  'So.  179. 


No.  5668. 


Marks,  S  1.1?^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2^\ 


Applied  loads. 

Elongatfeloii 
per  inoh. 

Snooessive 

elonfntion 

per  inch. 

Peimanent 
set. 

BneoMaive 

pennaaent 

set. 

Bemarks. 

Total. 

Per  aanare 
inca. 

P&undM. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

19,600 

Pottfub. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57.000 
58,000 
96,000 

Inch. 
0. 

.000150 
.000850 
.000700 
.001000 
.001300 
.001500 
.001550 
.001600 
.001650 
.001700 
.001750 
.001750 
.001850 
.002100 
.002400 
.003250 
.004250 
.005350 
.1300 

Inch. 

0. 

.000150 
.000200 
.000350 
.000300 
.000300 
.000200 
.000060 
.000050 
.000050 
.000060 
.000050 

0. 
.000100 
.000250 
.000300 
.000850 
.001000 
.001100 
.124660 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 
0. 

General  sumniary. 

TeDsile  strength  per  square  inch  of  oriffinal  section ...........ponnds..    08,000 

Blastlclimit  per  square  inoh  of  original  section do...    53,000 

Klongation  per  incn  after  rapture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001860 

Reduction  in  diameter  at  point  of  rapture do...       .105 

Beduction  in  area  after  rupture,  i»er  cent  of  original  section 87.1 

Posation  of  rupture ".7  from  neck 

Ch aracter  of  broken  surface granular  60  per  cent,  silk y  40  per  cent 

Elongation  of  inoh  seotioiw ''.83*  ",18 
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Jacket  No.  180. 


No.  6669. 


Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per Inch. 

SaccessiTe 

elongation 

per  moll. 

Permanent 
set. 

Inch. 
0. 
0. 

SnccesaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
tnoh. 

Pounda. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
9,200 
9,400 
9,600 
9,800 
10,000 

10, 200 

10.400 
10,600 
10,800 
11,000 
11,200 
18,960 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50,000 

51, 000  j 

52,000 
63,000 
54,000 
55,000 
56,000 
94,800 

Ineh, 
0. 

.000150 
.000350 
.000700 
.001000 
.001300 
.001600 
.001650 
.001650 
.001750 
.001800 
.001900 
.002050 
.002500 
.004250 
.005000 
. 006150 
.007000 
.1450 

Ineh. 

0. 

.000150 
.000200 
.000350 
.000300 
.000300 
.000300 
.000050 

0. 

.000100 
.000050 
.000100 
.000150 
.000450 
.001750 
.000750 
.001150 
.000860 
.1380 

Ineh. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    94,800 

Elasticlimit  per  square  inch  of  origins?  section do...    50,000 

Elongation  per  inch  after  rupture Inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Ked action  in  diameter  at  point  of  rupture do. . .        .  135 

Kednction  in  area  after  rupture,  per  cen t  of  original  section 46. 2 

Position  of  rupture ".95  from  neck 

Charact-erof  broken  surface silky 

Elongation  of  inch aectjoiia...., .t,,... , ".13, ".33* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.2'INCH  B.  X.  STEEL  FIELD 

GUNS  {STEMS  g"  LONG,  ".60S  DIAMETER), 


No. 

ot 

test. 


5629 
5630 

6631 

5632 
5660 
6667 

5633 
6634 

5648 
5649 
5668 

5669 


Position  in 
gun. 


Tube  No.  166.. 
Tube  No.  170.. 

Tube  No.  172.. 

Tube  No.  173.. 
Tube  No.  176.. 
Tube  No.  180.. 

Jacket  No.  169 
Jacket  No.  171 

Jacket  No.  172 
Jacket  No.  173 
Jacket  No.  179 

Jacket  No;  180 


Location 
of  speci- 
mens. 


Middle 
...do  — 

.. .do ... 

...do... 
...do... 
...do ... 

Inside . 
...do ... 

...do... 
. .  .do ... 
...do ... 

. .  .do  . .. 


Elastic 

limit 

per 

square 
inch. 


Tensile 

strength 

per 

square 

inch. 


Pounds.  Pounds. 


64,000 
53,000 

43,000 

60,000 
64,000 
62,000 

63,000 
53,000 

51,000 
47,000 
63,000 

60,000 


98,100 
97,050 

92,100 

80,900 
89,860 
93,800 

97, 160 
99,950 

92,050 
87,950 
98,000 

94,800  ; 


Elon- 
ga- 
tion. 

Con- 
trac- 
tion 
of 

area. 

Pr.  et. 
23.6 
21.6 

Pr.et. 
40.3 
40.8 

21.6 

84.0 

26.0 
22.0 
23.5 

40.3 
46.2 
48.3 

22.0 
22.6 

43.2 
40.8 

24.6 
24.5 
23.0 

48.3 
49.1 
37.1 

23.0 

46.2 

Appearance  of 
fraoture. 


Silky 

Silky,  trace  of  granu- 
lation. 

Silky  80  per  cent, 
gran  ular  20  per  cent. 

«.%o::::::::::::::: 

Silky,  trace  of  granu- 
lation. 

Silky , 

Silky,  trace  of  granu- 
lation. 

Silky: 

Qranular  60  per  cent, 

silky  40  T>er  cent. 
Silky 


Remarks. 


Breech  end. 
Bo. 

Do. 

Do. 
Do. 
Do. 

Do. 
Muzzle  end. 

Do. 
Do. 
Do. 

Do. 
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Tube. 
Now  5703, 


Marks,  f^% 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

ElonntioB 
permoh. 

Saooeasive 

dongation 

permoh. 

PernumeDt 

set. 

Saooeaaiye 

Total. 

Peraqiuure 
inon. 

pennanent .             Kemarks. 
set.       I 

1 

Pound*. 
200 
1,000 
2,000 
4,000 
8,000 
7,000 
8.000 
8,400 

Pound$. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42  ono 

Inch. 
0. 

.000100 
.000250 
.000560 
.000960 
.001100 
.001350 
.001450 
.001500 
.001550 
.001600 
.007500 
.008200 
.009300 
.010600 
.011500 
.1750 

Inch, 
0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000250 
.000100 
.000050 
.000050 
.000060 
.005800 
.000700 
.001100 
.001200 
.001000 
.1835 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

8, 800            4a.  000 

8,800 
9,000 
0,200 
9,400 
9,600 
9,800 
10,000 

44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
79,700 

Elastic  limit. 

Tensile  strength. 

15,940 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,700 

Blasticlimit  per  square  inch  of  originia  section do...    45,00U 

Elongation  per  inch  after  rupture inch..      .2800 

Elongationper  inch  under  strain  at  elastic  limit do...  .001600 

Seduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  afler  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture at  middle  of  stem 

Cbaraoter  of  broken  surface silky 

Elongation  of  inch  seotions ''.28*,  ".27* 
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5-INCH   B.  L.  STEEL    SIEOE   RIFLES. 


Jaojcet. 


Marks,  !tl\ 

Diameter,  ".664. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3". 


No.  5687. 


Applied  loads. 


Total. 


Potenda. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,  750 

L2,000 

12,250 

12,500 

12,750 

13,000 

2J,920 


Per  sqiiare 
inon. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
87,680 


Elongation 
per  mch. 


Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
. 001333 
.001533 
.001600 
.001733 
.004500 
.008000 
.008600 
.009400 
.1400 


SncoeMive 

elon^tion 

per  mob. 


Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000866 
.000200 
.000067 
.000133 
.002767 
.003500 
.000600 
.000800 
.1306 


Permanent 
set. 


Suoceesiye 

permanent 

set. 


Inch. 


0. 
0. 


0. 
0. 


Iiuh. 


0. 


Bemarks. 


Initial  lead. 


Khi8t;o  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds..    87,680 

Elastic  limit  per  sqaare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rapture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do.-..  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  8  Aram  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sectious , M3, '^  32*,  ".  18 


7-INCH  B.  L  SIEGE  HOWITZER. 


SPECIMENS  FROM  TUBES  AND  JACKET. 
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TUBB. 

No.  6707. 


Marks,  ??,^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Saocesslve 

elongation 

per  Inch. 

Permanent 
set. 

SucceeBive 

permanent 

set. 

Bemarks. 

Total. 

Peraauare 
inoD. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

7.000 

8,000 

8,400 

8,600 

8.800 

9,000 

9,200 

9,400' 

9,600 

9,900 

10,000 

10,200 

10,400 

10,600 

10,800 

17,430 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
87,150 

Inch' 
0. 

.000100 
.000250 
.000600 
.000950 
.001100 
.0(J1850 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001850 
.008500 
.009500 
.010050 
.010750 
.1650 

Inch. 

0. 

.000100 
.000150 
.000350 
.000350 
.000150 
.000250 
.000100 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.000050 
.000150 
.006650 
.001000 
.000550 
.000700 
. 154250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 

Tensile  strength. 

.  _       - 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,150 

Eiaatio  limit  per  souare  inch  of  original  section do. . .    49. 0  0 

Elongation  per  incn  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduction  in  diameter  at  point  of  rupture.. do...       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rapture ".98  from  neck 

Character  of  broken  surface sil ky 

Elongation  of  Inch  sections ".37*.  ".19 


H.  Doc.  164- 
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7-INCH   B.  L.  SIEGE   HOWITZER. 


Tube. 
No.  5717, 


Marks,  Tt% 

Diameter,  ",505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Total. 

Per  Bquare 
inch. 

Pounds. 

PoundM. 

200 

1,000 

1,000 

5,000 

2.000 

10,000 

4,000 

20,000 

6,000 

30,000 

7,000 

35,000 

8.000 

40.000 

8,400 

42,000 

8,600 

43.000 

8,800 

44,000 

9,000 

45,000 

9,200 

46,000 

9,400 

47,000 

9,600 

48,000 

9.800 

49,000 

10,000 

50,000 

10,200 

51,000 

10,400 

52,000 

10,600 

53,000 

10,800 

54,000 

17,700 

88,500 

Eloneation 
per 


SttOI] 
ch. 


Inch. 
0. 

.000150 
.000350 
.000800 
.001150 
.001300 
.001450 
.001550 
.001600 
.001700 
.001750 
.001800 
.001860 
.001900 
.001950 
.005500 
.007750 
.008500 
.009600 
.010550 


SaooeasiTe 

elonsation 

permoh. 


Inch. 
0. 

.000150 
.000200 
.000450 
.000350 
.000150 
.000150 
.000100 
.000060 
.000100 
.  000050 
.000050 
.000050 
.000050 
.000050 
.003550 
.002250 
.000750 
.001100 
.000950 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


.000050 


Baooessive 

permanent 

set. 


Inch, 


0. 


Beniarks. 


Initial  load. 


.000060 


Elasiio  limit. 


TouHile  Htrengtb. 


General  summary. 


Tensile  stren^h  per  square  inch  of  original  seotlon • • pounds..    88,500 

Rlaatio  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  ruptare inch..      .2150 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001950 

Beduction  in  diameter  at  point  of  rupture do...       .085 

Keduotion  in  area  after  mpture,  per  cent  of  original  section 30.7 

Position  of  rupture '. l"ftom  neck 

Character  of  broken  surface. granular,  flaky  spot  of  metal  at  the  ciroumfereuce 

Elongation  of  inch  aections ''.25*,  ".18 


7-INCH  B.  L.  SIEGE   HOWITZER. 
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Jacket. 


No.  6702. 


Marks,  ??,^^-^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Appliedloads. 

Elongation 
per  Inch. 

Succesaive 

eloDffatiou 

perlncb. 

Permanent 
sot. 

SuGoeesive 

permanent 

set. 

Bemarks. 

Total. 

Per  sanare 
inon. 

Poufhdi. 

250 

1,250 

2,500 

6,000 

7.500 

10,000 

ll.SUO 

11,750 

12,000 

12,250 

12,500 

12,750 

18.000 

13.250 

13.500 

18.760 

14,000 

14,250 

23,730 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55.000 
56,000 
67,000 
94,920 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
.001367 
.001600 
.001667 
.001667 
.001700 
.001738 
.001800 
.001833 
.001967 
.005333 
.007833 
.006533 
.009333 
.1400 

Inch. 

0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000233 
.000067 

0. 

.000033 
.000033 
.000067 
.000033 
.000134 
.003306 
.002500 
.000700 
.000800 
.130667 

Irush. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    94,020 

Elasticlimit  per  square  inch  of  originafsection do...    52,U00 

Elongation  perinea  after  rapture Inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  inarea  after  rupture,  i>er  cent  of  original  section 44.6 

Position  of  rupture 1".  3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  15, ".  32*. ".  21 


7-INCH  B.  L.  SIEGE  MORTARS. 
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7-INCH   B.  L.  SIEGE   MOBTARS. 
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Body  No.  6. 


No.  5647. 


Marks,  ^^.^^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  IomIb. 


Total. 


Pounds. 

250 

1.250 

.   2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13.750 

14,000 

24,000 


Per  sonare 
inch. 


Pounda. 
1,000 
5.000 
10,000 
20,000 
30,000 
83.000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
06,240 


Eloneation 
perTnoh. 


Ineh. 
0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.001433 
.001500 
.001538 
.001567 
.001600 
.001683 
.001667 
.001700 
.001767 
.001833 
.001867 
.002033 
.002600 
.003667 
.005000 
.006167 
.1533 


Snooessive 

elongation 

per  inch. 

Permanent 
set. 

SncoeBaive 

permanent 

set. 

Remarka. 

Ineh. 
0. 
.000133 

Ineh. 

0. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000200 

.000367 

.000367 

.000166 

0. 

.000200 

000067 

0. 

.000033 

.000034 

.000033 

.000038' 

.000034 

.000038 

.000067 

.000066 

.000084 

.000166 

.000567 

.001067 

.001333 

.001167 
.  147133 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poonds..    96,240 

Elastic  limit  per  fl<iuare  inch  of  orifcinaT  section do...    51,000 

Elongation  per  inch  after  rupture inch . .      .  1567 

Elonirst^on  per  inch  under  strain  atelantio  limit do...  .001867 

Redaction  in  diameter  at  point  of  rupture do. . .       .  004 

Kednction  in  area  after  raptun\  per  cent  of  original  section 21. 4 

Position  of  rapture 1".4  from  neck 

Character  of  broken  surface granular,  radiating  from  a  llaky  spot  at  the  ciroamferance 

Elongation  of  inch  sections ".12  ".21*,  ".14 
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7-INCH   R.  L.  SIEGE   MORTARS. 


Body  No,  6. 


No.  6693. 


Marks,  l5^,^^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

• 

Elongation 
per  inch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001367 
.001400 
.001433 
.001500 
.001538 

SucceBsiTe 

elongation 

perluch. 

Permanent 
set. 

Saocesaive 

permanent 

set. 

Remarlca. 

Total. 

Per  Bqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

JO,  750 

11,000 

11,250 

11,500 

11,  750 
12.000 

12.  250 
12. 500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,  000 
48,000 
49,000 
50.000 

Jneh. 
0. 

.000100 
.000200 
.  000:]33 
.00U334 
.000133 
.000200 
.000067 
.000033 
.000033 
.000067 
.  oooo.'ta 

Inch. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

• 

.  001567           -  000034 

.001600 
.001633 
.001700 
.001733 
.001900 
.002367 
.004333 
.005667 
. 007333 
.1300 

.  000C33 
.000033 
.000067 
.000033 
.000167 
.  000467 
.001006 
.001334 
.001666 
. 122667 

12.  750            51,  000 

13,  COO             52.  000 

IS,  250 
13,500 

53,  000 
54,000 
55  000 
56,000 
89,840 

'     13, 750 

,     14,000 

22,460 

General  summary. 

Tonaile  Btrength  per  sqnare  inch  of  original  section pounds. .    89, 840 

Elii8(iG  limit  ]M'r  saiiarc  inch  of  original  section do. . .    51, 000 

Elongation  per  incn  after  rupture inch . .      .  2100 

Elongation  per  inch  uDiler  strain  at  elastic  limit do...  .001733 

Keduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section , do. . .       44. 6 

PoMtion  of  rupture l".4ftrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".33*,  ".12 


7-INCH  B.  L.  SIEGE   MORTARS. 
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Body  Ko.  7. 


No.  5694. 


Marks,  li^rX  "" 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2,500 

5,000 

7,r4M) 

8.750 

10,000 

10,500 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13. 250 

13,500 

13,750 

14,000 

14.250 

28.110 


Per  aqnare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44.000 
46.000 
441.000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53.000 
64,000 
56,000 
6«.000 
57,000 
92,440 


Eloneation 
perlnoh. 


Ineh, 
0. 

.000183 
.000383 
.000607 
.001033 
.001200 
.001400 
.001433 
.001467 
.001500 
.001633 
.001567 
.001000 
.001633 
.001667 
.001700 
.001733 
.001800 
.002000 
.005333 
.006388 
.007333 
.008167 
.1683 


Snooeasive 

elonffatlon 

perlnoh. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000084 
.000083 
.000033 
.000067 
.000200 
.003883 
.001000 
.001000 
.000834 
.155138 


Permanent 
set. 


Ineh. 


0. 
0. 


0. 


0. 


Saoceaaive 

permanent 

aet. 


Ineh, 


0. 


Benuurks. 


InitUl  load. 


Elaatio  limit. 


Tenaile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  o f  original  section pounds . .    02, 440 

Elastic  limit  per  so  uare  inch  ol  original  section do...    52,000 

Elongation  per  inch  after  rupture inch..      .2233 

Elongation  per  inch  nnder  atrain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Rednrtion  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture r'.3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".28*,  ".28*,  ".18 
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Body  No.  9. 


No.  5692. 


Marks,  y5,f^^« 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  leugtb,  3". 


Appli< 
Total. 

»d  loads. 

Per  aqaare 
inoh. 

Elonffatioii 
per  Inch. 

Soocesaive 

eloDffation 

per Inch. 

Permanent 
aet. 

Saceeesive 

permanent 

set. 

Bemarks. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 

Inch. 
0. 

.000133 
.000300 
.000667 
.001083 
.001238 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.001900 
.002000 
.009333 
.010000 
.1400 

Inch. 
0. 

.000133 
.000107 
.000367 
.000366 
.000200 

Jneh. 
0. 
0. 

Inek, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000167 

.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000100 
.007333 
.000667 
.1300 

0. 

12,750            51,000 
13.  000             52.  000 

13.250 
13.500 
13,750 
14,000 
22,270 

53,000 
54,000 
55,000 
66,000 
89,080 

General  $ummary. 

Tensile  strength  per  square  inch  of  original  section • pounds. .    89, 080 

Elastic  11  mit  per  sqaare  inoh  of  original  section do...    53. 000 

Elongation  por  inch  after  rapture inch..      .2267 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001900 

Rediiotion  in  diameter  at  point  of  raptnre do...       .  144 

Reduction  in  area  after  rupture, i)er  cent  of  original  section..... 44.6 

Position  of  rupture l".5ftt>mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17,  ".37*,  ".14 

TABULATION  OF  TENSION  SPECIMENS  FROM  7-INCH  B.  L.  SIEGE  MOR- 
TARS {STEMS  S"  LONG,  ",664  DIAMETER), 


No. 

of 

test. 


5647 


5693 
5694 
5092 


Position  in 
gun. 


Body  No.  6.. 


Body  No.  6. 
Body  No.  7. 
Body  No.  9. 


Location 
of  speci- 
mens. 


Inside  . . 


do  . . . 

Outside. 
do  . . . 


Elastic 

limit 

per 

square 
inch. 


Tensile 
strength 

per 

square 

inch. 


Pounds.  Pounds. 
51,000       96,240 


51,000 
52,000 
53,000 


89,840 
92,440 
89,080 


Con- 

Elon- 

trac- 

ga- 
tion. 

tion 

of 

area. 

P.et. 

P.et. 

15.7 

21.4 

21.0 

44.6 

22.3 

47.2 

22.7 

44.6 

Appearance  of 
n*acture. 


Granular,  radiating 
from  a  nak^  spot  at 
the  circumference. 

.'".•^L::::::::::::::; 

do 


1 


Remarks. 


Breech  end. 


Do. 
MuKsle  end. 
Do. 
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10-INCH  STEEL  B.  L.  RIFLES. 
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Tube. 


No.  5536. 


Marks,  i^.5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  ^". 


Applied  loadB. 

SloDsaticyji 
peruioh. 

• 

Suooeaaive 

eloDsatioii 

per  Inoh. 

Penuftnent. 
set. 

SaocesBlve 

pennanent 

eet. 

BemarkB. 

Total. 

Per  sqiiATe 
inon. 

Pimndt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

18,600 

12,760 

13,000 

13,250 

22,320 

Pow%d», 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
80,280 

Inch, 
0. 

.000133 
.000367 
.000700 
.001067 
.001267 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001788 
.002067 
.004333 
.007467 
.008667 
.000800 

IneK 
0. 

.000133 
.000234 
.000333 
.000367 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000334 
.002266 
.003134 
.001900 
.001133 

Inch, 
0. 
0. 

Ineh, 
0. 

Tnftialload. 

Elasiic  limit. 
Tensile  strength. 

0. 
0. 

I 

General  Bummary. 

Tensile  strength  per  sqaare  inoh  of  original  section pounds . .    89, 280 

Elastio  limit  per  sooare  inoh  of  original  section do. . .    48, 000 

Elongation  perincn  after  roptare inoh..       .2300 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .001733 

Seduction  in  diameier  at  point  of  rapture do...        .154 

Redaction  in  area  after  mptare,  per  centof  original  section 47.2 

Position  of  rnptare r'.6fh>mneck 

Character  of  hroken  snrfaoe silky 

Elongation  of  inch  seoUons ".14,  ".89*.  ".16 
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lO-INGH   STEEL  B.  L.  BIFLES. 


Tube. 
No.  6535. 


Marks,  ]l'l\ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

22,610 


Per  square 
incD. 


Founds. 
1.000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
90.440 


Elon^fatioii 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000700 
.001033 
.001200 
.001400 
.001433 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001900 
.003000 
.005333 
.006667 
.008167 
.1400 


SaocessiTe 

elongatiou 

perinoh. 


Inch. 
0. 

.000100 
.000233 
.000367 
.000333 
.000167 
.000200 
.000033 
.000067 
.000033 
.000034 
.000064 
.000034 
.000033 
.000033 
.000034 
.000133 
.001100 
.002338 
.001334 
.001500 
.131838 


Permanent 
set. 


Suooeaaive 

permanent 

set. 


Inch. 


0. 
0. 


0. 
0. 


0. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


OoMral  9ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,440 

Elastic  limit  por  square  inch  of  original  seotion do...    49,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Bednction  in  diameter  st  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.0 

Position  of  rupture ".8  from  neck 

Character  of  hrokcm  surface ; silky 

Elongation  of  inch  sections « ".35*,  ".14, 'Ml 
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Tubs. 
No.  6565. 


Marks,  S¥.?l 

DiameteTy  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Snocesslve 

elongation 

per  inch. 

Permanent 
aet. 

Saccesaive 
permanent 

HOt. 

Inch. 
0. 

Total. 

PersauAre 
iDcn. 

Remarks. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

in,  250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
86,440 

Inch. 
0. 

.000133 
.000333 
.000700 
.001100 
.001267 
.001433 
.001467 
.001500 
.001567 
.001633 
.001667 
.001733 
.002000 
.002533 
.003100 
.004667 
.006500 
.1300 

Inch, 
0. 

.000133 
.000200 
.000367 
.000400 
.000167 
.000166 
.000034 
.000038 
.000067 
.000066 
.000034 
.000066 
.000267 
.000533 
.000567 
.001567 
.001833 
.1235 

Inch. 
0. 
0. 

Initial  load. 

0. 
.000033 

.000033 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,440 

Elastic  limit  per  aouare  inch  of  original  section do...    40,000 

Elongation  per  incn  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Eednctionindiameteratpoiutof  rupture do...       .164 

Hedaction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture ".45fh)mneck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".18,  ".36%  "18 
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10-INCH   STEEL   B.  L.  BIFLES. 


Tube. 


No.  5554, 


Marks,  ^X 

Diameter,  ".56i. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Saooessive 

elongation 

per Inch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

250 

1,260 

2.600 

5,000 

7,500 

8,750 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12,500 

12,750 

13.000 

13.250 

22,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
48,000 
47.000 
48,000 
40,000 
60,000 
61,000 
52,000 
53,000 
88,780 

a 

Inch. 
0. 

.000188 
.000388 
.000700 
.001087 
.001200 
.001400 
.001487 
.001500 
.001587 
.001800 
.001888 
.001887 
.001733 
.001800 
.002087 
.002438 
.003187 
.006500 
.008888 
.1633 

Inch. 
0. 

.000183 
.000200 
.000987 
.000387 
.000133 
.000200 
.000087 
.000038 
.000087 
.000033 
.000033 
.000084 
.000088 
.000087 
.000287 
.000388 
.000734 
.002838 
.001833 
.148487 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

Omeral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    88,780 

Elastic  limit  persauaro  inch  of  original  section do.. .    48,000 

Elongation  per  tncn  after  raptare inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Kednction  in  diameter  at  point  of  rupture do. . .       .184 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49.7 

PfMition  of  rupture 1".25  ftrom  neck 

Character  of  broken  surface silky 

Elongation  or  inon  secuona  ■•••*■■■•.■•••.••••••.•»••.••..•..••■..•.•••••«■•••«■•>•••••    •l^i   •  ^i   '^M 
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No.  5582. 


Marks,  ]tT,\ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loadH. 

ElonMiation 
permch. 

Inch. 

0. 
.000133 
.000333 
.000700 
.001033 
.001200 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001767 
.002333 
.004667 
.005833 
.007333 

Saoceasive 

eloDt^ation 

per  inch. 

Inch. 
0. 

.000133 
.000200 
.000367 
.000383 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000566 
.002334 
.001166 
.OOIfiOO 

Permanent 
aet. 

Saooeaaive 

permanent 

aet. 

Bemarka. 

ToUl. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

21,010 

Per  aquare 
inoo. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
87,640 

Inch. 
0. 
0. 

• 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  atrengtfi. 

0. 
0. 

(ieneral  Bummary. 

Tenalle atren^h  per  square  inch  of  original  aection ^.ponnda..    87,640 

Blaatic  limit  per  aquare  inch  of  original  aection do. . .    47, 000 

Klongation  per  inch  arter  rapture inch. .      .  2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001667 

Keiiuction  in  iliamcter  at  point  of  rupture do...        .  164 

Keduction  in  area  aft«r  rupture,  per  cent  of  original  aection 40. 7 

PoHitionof  rupture 1".6  from  neck 

Character  of  broken  surface si  Iky 

Elongation  of  inch  aoctions ".15,  ".38*.  ".19 


H.  Doc.  164- 
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10  INCH   STEEL   B.  L.  RIFLES. 


Tube. 


No.  5583. 


Marks,  'i'l^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perluoh. 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.001433 
.001467 
.001500 
.001583 
.001600 
.001633 
. 001733 
. 001967 
.002800 
.001000 
.005333 

Sacceasive 

elongation 

per  inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Pounds. 

260 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,  500 

11,750 

12,000 

12.250 

12,500 

21,880 

jPer  sciuare 
inon. 

Poundi. 

1.000 

5,000 

10,000 

20,000 

:k),ooo 

35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
87,520 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000200 
.000034 
. 000033 
.000033 
.000067 
.000033 
.000100 
.000234 
.000833 
.001200 
. 001333 

Inoh. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ..pounds..    87,520 

Elastic  limit  per  souare  inch  of  original  section do...    45,000 

Elongation  per  incu  after  rapture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Keduclion  in  diameter  at  point  of  rupture * do...       .164 

Rednctiou  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  r  u  p  ti  I  re 1 ".  5  fro  in  neck 

Character  of  broken  Hurfnce silky 

Elongation  of  inch  sections ".  19, ".  36*, ".  12 
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Tube. 
No.  5588. 


MarkR,  ^^% 

Diameter,  ",564. 

Section  al  area,  .25  sqaare  inch. 

Gauged  length,  3^'. 


Ap])liod  loads. 


I 


Total. 


Per  Muare 
inon. 


Poundn. 

Pounda. 

250 

1,000 

1,260 

5,000 

2,500 

lO.UOO 

5,000 

20.  COO 

7,600 

30,000 

8,750 

35,  (KH) 

10,000 

40,000 

10,250 

41,000 

10.500 

42.000 

10,750 

43,000 

11.000 

44,000 

11,250 

45,000 

11,500 

46,000 

11,750 

47, 000 1 

12,000 

48,000 

12,250 

49.000 

12,600 

50,000 

17,750 

61,000 

21,420 

85,680 

Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000383 
.000700 
.001033 
.001300 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001800 
.002833 
.005200 
.006167 
.007167 
.008038 
.1467 


Sacceaaive 

oiongatlon 

per  moh. 


Inch. 

.000133 
.000200 
.000367 
.000333 
.000267 
.000133 
.000007 
.000033 
.000034 
.000033 
.000033 
.000067 
.000100 
.001033 
.002367 
.000067 
.001000 
.000866 
.138667 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
.000033 


SuGoessive 

permanent 

set. 


0. 


Inch. 


.000033 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  sirengtJi  per  sqaare  inch  of  original  section ponnda..    85,680 

Elastic  limit  i>er  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  raptare inch..      .2233 

Elongation  jit^r  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ",W,  ".3»*,  ".14 
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10-INCH   STEEL   B.  L.  RIFLES. 


TUBB. 
No.  5589. 


Marks,  ??,& 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntion 
per  inch. 

SuooetMive 

elooffation 

perlncli. 

Pemument 
set. 

Suocesfiive 

permanent 

set. 

Remarks. 

Total. 

Per  Muare 
iooh. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

22,430 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
89,720 

Inch. 
0. 

.000133 
.000333 
.000733 
.001100 
.001300 
.001367 
.001633 
.001667 
.001767 
.001900 
.002333 
.003000 
.003833 
.1533 

Inch. 
0. 

.000133 
.000200 
.000400 
.000367 
.000200 
.000267 
.000066 
.000034 
.000100 
.000133 
.000433 
.000667 
.000833 
.149167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 
.000100 

.000033 

.000067 

Genial  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  saaare  inch  of  original  section do.. 

Elongation  perincli  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  rupture do.. 

Reduction  in  srea  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface ftilky,  30  per  cent  interspersed  with  fine  granulation 

Elongation  of  inch  sections "14,  .'^2*,  ."15 


89,720 

42,000 

.2033 

.001667 

.134 
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Tube. 


No.  5592. 


Marks,  ^|,^i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3^^ 


Applied  loads. 

Slonntion 
por  uieh. 

InA. 
0. 

.000133 
.000333 
.000700 
.001067 
.001267 
.001467 
.001500 
.001533 
.001683 
.001933 
.002333 
.003500 
.004000 

Saooeeaive 

eloiigation 

perlnoh. 

rermanent 
.set. 

SaccMiiire 
permaneiit 

Mt. 

Remarks. 

ToUl. 

Persqnare 
Inctt. 

Pounds. 

250 

1,250 

2.500 

5.000 

7,600 

8.750 

10.000 

10,250 

10.500 

10,750 

11,000 

11.250 

11.500 

11.750 

21,420 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
85,680 

Ineh. 
0. 

.000138 
.000200 
.000367 
.000367 
.000200 
.000200 
.000033 
.000033 
.000100 
.000300 
.000400 
.001167 
.000500 

Jnek. 

0 
0 

Inch, 
0. 

Initial  load. 

ElaaUo  limit. 
Tensile  strength. 

0. 
.000083 

.000033 

General  aummarjf. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    85, 680 

Elastic  limit  per  soaare  inch  of  originu  section do...    42,000 

Elongation  per  inch  after  mptore inch . .      .  1700 

Elongation  por  inch  nnder  strain  atelastio  limit do...  .001533 

Beduction  in  diameter  at  point  of  rapture do...       .  164 

Eeduetionin  area  after  rupture,  per  cent  of  original  section 40.7 

Poidtion  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.  00, ".  83*, ".  09 
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10-INCH    STEEL   B.  L.  RIFLES. 


Tube. 
No.  5561. 


Marks,  I'l^ 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^\ 


Applied  loads. 

Elonffation 
per  inch. 

Siicoeftsive 

Permanent 
set. 

Ineh. 
0. 
0. 

Saooessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

eloDgatioo 
per  inch. 

Pounds. 

250 

1.250 

2,500 

5.000 

7.500 

8.750 

10,000 

10.250 

10,500 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12.500 

12.760 

21,610 

Pounds. 
1.000 
5.000 
10.000 
20,000 
80,000 
35,000 

Inch. 
0. 
.000188 
.000300 
.000667 
.001033 
.001200 

Inch. 
0. 

.000133 
.000167 
.000367 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.004367 
.001000 
.000500 
.001167 
.000633 
.1474 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

40.000    1      .001367 
41,000           .001400 
42,000           .001433 
43,  000           . 001500 
44,000          .001633 
45,000          .001M7 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
86,440 

.001633 
.006000 
.007000 
.007500 
.008667 
.009300 
.1567 

General  summary. 

Tensile  strength  i>er  square  inch  of  original  seotion pounds..     86,440 

Elastic  limit  per  square  inch  of  original  section do...    46,  OOO 

Elongation  per  inch  aft«r  rupture : inch..      .2400 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .001633 

Kcdu4>lion  in  diameter  at  point  of  rupture do...       .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture l".6from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  section ".18  ".40*,  ".14 
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Jaoket. 
No.  5560. 


Marks,  ^«?,5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3''. 


Applied  loadfl. 


Totol. 


Pounds. 

250 

1,250 

2.500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

23, 810 


Per  square 
incD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 

4e,ooo 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
05, 240 


Eloneatiou 
per Inch. 


Inch, 
0. 

.000133 
.000338 
.000700 
.001033 
.001233 
.001433 
.001533 
.001567 
.001600 
.001033 
. 001667 
.001700 
. 001733 
. 001767 
.001833 
.001867 
.002033 
.002400 
.004300 
.005000 
.006200 
.1300 


Successive 

elongation 

porlncb. 


Inch. 
0. 

.000133 
.000200 
.  000367 
.000333 
.000200 
.000200 
.000100 
.000034 
. 000033 
.000033 
.000034 
.000033 
.000033 
.0C0034 
.000066 
.000034 
.000166 
.  000367 
.001900 
.000700 
.001200 
.1238 


Permanent 
set. 


Inch. 


0. 
0. 


.000033 


.000067 


Successive 

permanent 

set. 


Ineh. 


0. 


.000033 
.000034* 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


:_  _  J 


General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds . .    95, 240 

Elastic  limit  per  square  inch  of  origins  section do. . .    51, 000 

Elongation  per  inch  after  rupture inch. .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  ruptuie,  percent  of  original  section 44.6 

Position  of  r u ptnre 1".22 from  nee k 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  U, ".  25*, ".  22 
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Jaoket. 

No.  5549 


Marks,  Tt^A. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonf^ation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SocoessiTe 

permanent 

sot. 

Bemarks. 

Total. 

Per  aanare 
Incii. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
51,000 
55,000 
01,080 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

18,500 

18, 750 

22,770 

Inch. 

0. 

.000133 
.000300 
.000667 
.001000 
.001167 
.001367 
.001438 
.001467 
.001600 
.001533 
.001567 
.001600 
.001033 
.001667 
.001738 
.001833 
.005333 
.005667 
.006667 
.007667 
.1267 

Inch. 
0. 

.000138 
.000167 
.000367 
.000333 
.000167 
.000200 
.000068 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000060 
.000100 
.003500 
.000334 
.0010(H) 
.001000 
.110033 

Inch, 
0. 

Jneh. 
0. 

Initial  load. 

■ 

Elastic  limit. 
Tensile  strength. 

............ 

General  summary. 

Tensile  strength  per  square  Inch  of  orisrinal  section X^unds..    91,080 

Elastic  limit  per  square  inch  of  originaa  section do...    60,000 

Elongation  per  inch  alter  rupture inch . .      .  2000 

Elongation  per  inch  noder  strain  atelastic  limit do.. .  .001733 

Bednction  in  diameter  at  point  of  niptnre do...       .154 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inoh  sections 'Ml, ''.37*,".ia 
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Jacket. 
No.  5563. 


Marks,  '^X 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gktnged  length,  3'^ 


Applied  loads. 

ElonfffttioD 
per  inch. 

Saoce«8ive 

elongation 

per  inch. 

Permanent 
aet. 

Inch, 

0. 
0. 

Sacoeasive 

permanent 

aet. 

Remarka. 

Total. 

Per  Minare 
inoii. 

Pound». 

250 

1,250 

2,600 

6,000 

7.500 

8,750 

10,000 

10.500 

10,750 

11,000 

11.250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

22,430 

Pound*. 
1,000 

6.000 
10,000 
20.000 
30,000 
35.000 
40,000 
42,000 
48,000 
44,000- 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
89,720 

Inch, 
0. 

.000183 
.000333 
.000667 
.  001033 
.001200 
.001367 
,001467 
.001500 
.001538 
.001567 
.001600 
.001633 
.001833 
.003000 
.006667 
.007883 
.008167 

Inch. 
0. 

.000183 
.000200 
.000334 
.000366 
.000167 
.000167 
.000100 
.000063 
.000088 
.000034 
.000033 
.000083 
.000200 
.001167 
.003667 
.000666 
.000884 

Inch. 
0. 

.  Initial  load. 

Klaatio  limit. 
Tensile  atrengtli. 

0. 

0. 

General  eumfMrif. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,720 

Blaetio  limit  per  sauare  inch  of  originaTseotion do. . .    47, 000 

Blongation  per  incii  after  rupture inch..      .2000 

Elongation  per  inch  under  attain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Redue tion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  mpturo ".60  from  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".  11,  ".14, ".  86* 
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10-INCH    STEEL   B.  L.  RIFLES. 


Jacket. 
No.  5564. 


Marks,  Tt%. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applic 
Total. 

Ml  loads. 

Per  square 
inou. 

EloneatiOD 
per  Inch. 

Saccesfliye 

eloof^ation 

p«r  inch. 

Permanent 
set. 

SaccesBive 

permanent 

set. 

Remarks. 

t 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

22,810 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
91,240 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001033 
.  001200 
.001367 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001800 
.001067 
.002467 
.003333 
.005167 

Ineh. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000167 
.000100 
.000033 
.000067 

.oooo:» 

.000033 
.000034 
.000133 
.000167 
.000500 
.000866 
.001834 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

0. 

1 

0. 

Elastic  limit. 
Tensile  strength. 

. 

(ieneral  aumniary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .    91, 240 

Elastic  limit  per  stiiiarc  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  arter  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do...       .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section !...       39.2 

Position  of  rupture ".75  from  neck 

C haracter  o f  broken  s n rface silky 

Elongation  of  inch  sections ".34*,  ".16,  ".12 
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Jacket. 
No.  55S6. 


Marks,  Tt\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  lengtli,  3". 


Applied  loads. 

Bloneation 
periDoh. 

SnooessiTe 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

PoufuU. 
250 
1,260 
2,500 

Potmd». 

1.000 

5,000 

in  otti 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.001433 
.001500 
.001533 
.001600 
.  0016:)3 
.001667 
.001700 
.007333 
.007833 
.  00883:; 
.009700 
.1700 

Ineh. 
0. 
.000133 
.000200 
.000867 
.000367 
.000166 
.000200 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.005633 
.000500 
.001000 
.000867 
.1603 

Ineh^ 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

5,000    ,        20.000 
7, 500          an.  ooA 

8,760 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12.750 
21,320 

35,000 
40,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
85,280 

0. 

.000033 

.000033 

••.•^. •••••• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,280 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incn  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 001700 

Keduction  in  diameter  at  point  of  rupture do. . .        .  074 

Kednction  iu  area  after  rupture,  per  ceut  of  original  section 24. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  radiating  iVom  an  oblique  flaky  spot  at  circumference 

Elongation  of  inch  sections • ".15,  ".16,  ".22^ 


60 


lO-INOH   8TEEL   B.  L.  RIFLES. 


Jacket. 
No.  5687. 


Marks,  ^  »i 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

JSlonfffttion 
per  Inoh. 

SnooeMive 

eloDsation 

per  Inch. 

PenDABent 
set. 

SnocessiTe 

permaneDt 

set. 

Benmrka. 

Total. 

Per  sqaare 
inoh. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 
12,500 
12,750 
13,000 
21,740 

PouftdB. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42.000 
43,000 
44,000 
45.000 
48,000 
47,000 

48,000 

49,000 
50,000 
51,000 
52.000 
88,080 

Ifkeh. 
0. 

.000100 
.000300 
.000867 
.001000 
.001200 
.001387 
.001488 
.001500 
.001533 
.001587 
.001833 
.001887 
/  .001800 
\  .005000 
.006367 
.008633 
.007187 
.008500 
.1400 

Inch, 
0. 
.000100 
.000200 
.000887 
.000338 
.000200 
.000187 
.000086 
.000067 
.000038 
.000034 
.000088 
.000034 
.000138 
.008200 
.000387 
.001168 
.000834 
.001333 
.1315 

Inch. 
0. 
0. 

Jnek. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 980 

Blastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture ineh. .      .  2:i00 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Ked  uction  in  diameter  at  point  of  rupture do...       .  154 

Beduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ^., — .^.^  'M4, ".  88*, 'MB 
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No.  5617. 


Marks,  'S^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eionffatlon 
perinoh. 

Saccessive 

eloDffatioii 

perinoh. 

Permanent 
set. 

SaoooBsiye 

permanent 

set. 

Bemarks. 

Total 

Peraqnare 
inch. 

Pounds. 

260 

1.250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.600 
11,760 
12,000 
12,250 
21.820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
48,000 
44,000 

45,000 

46,000 
47,000 
48,000 
48,000 
85,280 

Ineh. 
0. 

.000133- 
.000300 

.000700 
.001067 
.001233 
.001467 
.001633 
.001600 
.001667 
f  .001707 
\  .006467 
.007000 
.007667 
.008600 
.009600 

Inch. 
0. 

.000183 
.000167 
.000400 
.000367 
.000166 
.000284 
.000066 
.000067 
.000067 
.000100 
.004700 
.000633 
.000667 
.000933 
.001000 

0. 
0. 

IneK 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 

.000033 

.000088 

General  aummary, 

TeDsIle  strength  persqaare inch  of  original  section..... pounds..    85,280 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Blongation  per  incii  after  rnptnre inch . .      .  2800 

Elongation  per  inch  under  sinin  at  elastic  limit do...  .001667 

Bedaotion  in  diameter  at  point  of  rapture do...      ".144 

Kediiotion  in  area  after  ruptare,  per  cent  of  original  section 44. 6 

Position  of  rupture... at  middle  of  stem 

diaraoterof  brolcen  surface silkv 

EtongaUon  of  inch  Motions , ".  17, ".  41*. ".  10 
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10-INCH   STEEL   B.  L.  BIFLE8. 


Jacket. 
No.  5636. 


Marks,  f??/^5i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDcatiou 
perlneii. 

Succe^'sive 

eloDfcation 

per  inch. 

Permanent 
set 

SucoessiTe 

permanent 

set 

BemarkH. 

Total. 

Per  square 
inoQ. 

Pou7ids. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10, 500 

10, 750 

11,  (MX) 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13,000 

13,250 

22,190 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
88,760 

Inch. 
0. 
.000133 
.000333 
.000700 
.001033 
.001200 
.  0U1400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 

Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000033 

•...•••.•.•• 

.000033 

.001667           .000034 

.003100 
.006667 
.007267 
.008000 
.009067 

.001433 

■•■«■•*■     ••■ 

.003507 
.000600 
.000733 
.001067 

r 

General  sumnyiry. 

Tensile  strenfi^h  per  square  inch  of  orif^inal  section •.••••»•.■•*.••. pounds..    88,760 

Elastic  limit  );er  square  inch  of  orif^inal  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2230 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001667 

Reduction  in  diameter  a t  point  of  rupture do...       .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiens ''.U,  ",16,  ".37* 
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Jacket. 
]^o.  5662. 
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Marks,  ^^.^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elongation 
IJerinoh. 

Sncoessive 

elongation 

perinoh. 

Permanent 
set. 

Saccesaive 

permanent 

set 

Bemarks. 

Total. 

Per  HCiuare 
Incii. 

Ptmnds. 

1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,760 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001367 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
. 001733 
.003167 
.004833 
.006667 
.007333 
.008333 
.1333 

Inch. 
0. 
.000133 
.000167 
.000333 
.000367 
.000167 
.000200 
.000100 
.000033 
.000033 
.000034 
.000066 
.000034  . 
.000066 
.001434 
.001666 
.001834 
.000666 
.001000 
.124967 

Jneh. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastio  limit. 
Tensile  strength. 

0. 

0. 

12, 000            48.'  666 

12.250 
12,500 
12,750 
13,000 
i:t,250 
22,710 

49,000 
54),  000 
51,000 
52, 000 
53,000 
90,840 

General  sammary. 

Tensile  atrength  per  sq nare  inch  of  original  section ponnds . .    00, 840 

Elastic  linii  t  per  s<i  aare  inch  of  original  section do . . .    48, 000 

Elongation  per  incIi  after  rupture inch..      .2200 

Elongation  ])orinch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .        .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture •. 1".27  from  neck 

Character  of  broken  surface  silky 

Elongation  of  inch  sections ...# ''.31*,  ".24,  ".11 
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TAB  ULATION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L.  RIFLES. 
(STEMS  3"  LONG,  ".56*  DIAMETER.) 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  13. 


No.  5566. 


Marks,  ^^  R..^t 

Diameter,  '\564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  S'\ 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.260 

10,500 

10,760 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

22,270 


Per  Muare 
Inon. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
80,080 


Eloncation 
perlnoh. 


Inch. 
0. 

.000100 
.000300 
.000033 
.000907 
.001133 
.001300 

.0013:^ 

.001367 
.001400 
.001433 
. 001467 
.001500 
.001583 
.001600 
.001800 
.002533 
.003467 
.004800 
.005800 
.1467 


Snccesaive 

elongation 

per  Inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Kemarka. 

Inch, 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000200 

.000333 

.000334 

.000166 

0. 
0. 

.000167 

.000033 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

1 

.000067 

1 

Elastic  limit. 

.000200 

' 

.000733 

.000934 

.001333 

1 

.001000 

.1409 

Tensile  streoKl})- 

' 

General  summary. 

Tensile  strength  per  aqnare  inob  of  original  section pounds..    89,080 

Elastic  limit  per  sqoare  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rapture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  OUl  GUO 

Bedaction  in  diameter  at  point  of  rupture do . . .        .  094 

Redaction  in  area  after  rupture,  per  cent  of  original  section .- 30.6 

Position  of  rupture 1  ".6  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections 'M2,  ".29*.  ".16 
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12-INCH   STEEL   B.  L.  RIFLES. 


TUBK  No.  13. 


Marks,  Jl?/'"^ 
Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Gauged  leugth,  3". 


No.  5566. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,250 

11,750 

12,500 

19, 610 


Per  squaro 
in  en. 


Pounds. 
1,000 
5,000 
10,000 
20  000 
30,000 
35,000 
40,000 
41. 000 
42,000 
43,000 
45,000 
47,000 
50,000 
78,440 


Elongation 
per  mob. 


0. 


Inch. 

.000133 

.000333 

.000700 

. 001033 

.001200 

.001367 

. 001433 

.001467 

.010000 

.0133 

.0167 

.0200 

.1700 


SucceABive 

elongation 

per  Inch. 


Inch. 


0. 


.000133 

.000200 

.000367 

.000333 

.000167 

.000167 

.000066 

.000034 

.008534 

.0033 

.0034 

.0033 

.1500 


Fermaiiont 
Bet. 


Inch. 


0. 
0. 


0. 
0. 


Snoceflsive 

permanent 

aet. 


Inch. 


0. 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    78, 440 

Elastic  limit  ]>er  square  inch  of  original  section do. . .    42, 000 

Elongation  per  inon  after  rnptare inch . .      .  1833 

Elongation  per  Inch  under  strain  at  elastic  limit do ....  001467 

Reduction  in  diameter  at  point  of  rupture do...        .094 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 30. 6 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  bel t  of  flaky  metal  extending  across  fractured  surface ; 

opened  cracks  in  surface  of  stem  near  the  place  of  fracture. 
Elongation  of  inch  sections ".13,  ".16,  ".26* 
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Tube. 

No.  5590. 

Marks,  ^^^ 

Diameter,  ".559. 

Sectional  area,  .245  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Blonffation 
porlnch. 

Sacoeaaive 

elongation 

per  inch. 

Permanent 

iM«t. 

Inch. 
0. 

Sacceseive 

Iiemianent 

set. 

Kemarks. 

Total. 

Persanare 
inon. 

Poundi. 
246 
1.225 
2,450 
4,900 
7,350 
8,575 

9,800 
10,045 
10,290 
10,585 
10,780 
19,780 

Poundi. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 

40,000 
41,000 
42,000 
43,000 
44.000 
80,730 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001283 

.001633 
,002500 
.004333 
.005500 
.006333 
.1467 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 

.000400 
.000867 
.001833 
.001167 
.000833 
. 140367 

Inch, 
0. 

Initial  load. 

Elastic  limit  below  40.- 
000  pounds  per  sc]  uaro 
inch. 

Tensile  strength. 

0. 
.000267 

.000267 

General  summary. 

Tensile  strength  per  sqnareinch  of  orifflnal  section pounds..  80,730 

Elastic  limit  per  sonare  inch  of  original  section ponnds. .    below  40,  OUO 

Elongation  per  incn  after  mptnre inch. .    .  2267 

Jteductionln  diameter  at  point  of  rapture do...      .149 

Reduction  in  arra  after  rupture,  per  cent  of  original  section '  40. 1 

Position  of  rupture 1".6  ft*om  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".37*,  ".13 
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Tube. 
No.  5591. 


Marks,  ^.^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3"' 


Applied  loads. 

Elongation 
per Inch. 

Total. 

Per  square 
incQ. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250* 

22,360 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
80,440 

Inch. 
0. 

.000133 
.000333 
.000700 
.001100 
.001267 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.007500 
.008067 
.009000 
.010067 
.1533 

Successive 

eloDjration 

per  inch. 

Permanent' S«;^»«8ve 
set.        ,  P®"^^*'"* 

Remarks. 

Ineh. 
0. 
.000133 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

.000200 

.000367 

...  ...       --       -.- 

.000400 

. 000167 
.000200 
. 000033 

.001033           .000033 
.  000033         0. 

.000067 

.000033 

.000033 

.000034 

1 

.005833 

.000567 

1 

.000933 

.001067 

r 

.143233 

1 

Tensile  strength. 

General  summary. 

Tensile  8tr«»Dgth  per  Rquar««  inch  of  original  section .'....pounds..    89,440 

Elastic! imit  per  so nare  inch  ul'  original  section do...    45,000 

Elongation  per  incn  alter  rupture inch..      .2567 

Elongation  per  inch  nndfr  strain  at  elastic  limit do...  .001667 

Keduct  ion  in  diameter  at  point  of  rupture .do. . .        .174 

Reduction  in  area  after  ru]>tnre,  per  cent  of  original  section 52. 2 

Position  of  niptnrt* ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".39%  ".23,  ".15 
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TUBB  l^O.  19. 


No.  5712. 


Marks,  }?^'o'^ 

Diumeter,  ".664. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinch. 

Successive 

1                 A » 

Permanent 
set. 

Snooessive 

ToUl. 

Per  so  nare 
incn. 

elongation 
per  mcli. 

permanent 
set. 

Kamark8. 

Pound*, 
250 
1  250 

Pound*. 

1,000 

5,000 

10,000 

^  nnn 

Inch. 
0. 
.000133 

Inch. 
0. 

000133 

Inch. 
0. 
0. 

hteh. 
0. 

InitUl  load. 

2,500 
5,000 

. 000333           -  000200 

.000700 
.001033 
.001233 
.001400 

.000367 

7, 500            30. 000 
8.750            ^f^  fMO 

.00U333 
.000200 
.000187 

0. 
0. 

10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11.500 

40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
90,840 

. 001433           . 000033 
. 001467           -  000031 

.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001967 
.002067 
.003338 
.005333 
.006833 

.000033 
.000033 
.000067 
.000083 
.000034 
.000033 
.000038 
.   .000234 
.000100 
.001266 
.002000 
.001500 

11.750 

12,000 
12,^0 

Elastic  limit.. 

12.500 

12,760 
13,000 

13,250 
13.500 

■ 

22,710 

Tensile  strength. 

Oeneral  summary. 

Tentile  itrength  per  square  inch  of  original  section pounds. .      90, 840 

Elastic  limit  per  sqaare  Inch  of  original  section do...      49,000 

Elongation  per  inch  after  ruptiiru inch. .        .  2133 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .001733 

Reduction  m diameter  at  point  of  rapture do...         .154 

Reduction  in  area  after  rupture,  per  cent  of  originaLsei'tion 47.2 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface siUcy.  oblique 

Elongation  of  inch  aeotions ''.28%  ".25,  ".11 
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Jacket  No.  13. 


Marks,  ^b't;\/ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5567. 


Applied  loads. 

Elongation 
per  mch. 

Successive 

Total. 

Per  sqaare 
incD. 

elongation 
per  inch. 

P<ninds. 

Pounds. 

Ineh. 

Ineh. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,500 

10, 000 

.000333 

.000200 

5,000 

20,000 

.000733 

.000400 

7,500 

30,000 

.001067 

.000334 

8,750 

35,000 

.001267 

.  000200 

10,000 

40,000 

. 001433 

.000166 

10,500 

42,000 

.001500 

.000067 

11,000 

44,000 

.001567 

.000067 

11,500 

46,000 

.001633 

.000066 

11,750 

47.000 

.001067 

.000034 

12,000 

48,000 

.001667 

0. 

12,260 

49.000 

.001733 

.000066 

12,500 

50,000 

.001767 

.000034 

12,750 

51,000 

.001800 

.000033 

13,000 

52,000 

.001833 

.000033 

13, 250 

53.000 

.001867 

. 000034 

13,500 

54,000 

. 001933 

.000060 

13, 750 

55,000 

.001967 

.000034 

U,000 

56,000 

.002000 

.  000033 

14,250 

57,000 

.002067 

.000067 

14,500 

58,000 

.  002133 

.000066 

14,750 

59.000 

.  002500 

.  000367 

15,000 

60,000 

.004333 

.001833 

15,250 

61,000 

. U05333 

.001000 

15,500 

62,000 

.006000 

.000667 

15, 750 

63,000 

.007333 

.001333 

24,060 

99,840 

.1200 

. 112667 

Permanent 
set. 


Ineh. 


0. 
0. 


Snccessive 

Iiermanent 

set. 


Remarks. 


Ineh. 


0. 


,  O000't3 


.000033 


Initial  loa«I 


U000:t3     I    0. 


Elaatic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .    99, 840 

Elastic  limit  per  square  inch  of  original  section do . . .    58, 000 

Elongation  per  inch  after  rupture inch . .      .  1967 

Elongation  ])er  inch  under  strain  at  elastic  limit do...  .002133 

Reduction  in  diameter  at  point  of  rupture do. . .        .  154 

Re<luction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".49  from  neck 

Character  of  broken  surface silk y 

Elongation  of  inch  sectiona ".13,  ".36*.  'MO 
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Jacket  Fo.  13. 


No.  5568. 


Marks,  i|?;»(? 

Diameter,  ".564.  ^ 

Sectioual  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sncoeiwive 

Permanent 
set. 

Inch. 
0. 
0. 

Snccessive 

peiinanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incii. 

elongation 
per  inch. 

Pound*. 

250 

1.250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,  750 

11.000 

11.250 

11,500 

11,750 

12.  (HX) 
12.250 
12.500 
12, 750 
13.000 

13.  250 
13.5(K) 
13.750 
2!,  010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
4:).  000 
44,000 
45.  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
87,640 

Inch. 
0. 

.000167 
.000333 
.000700 
.001000 
.001200 
.001367 
.  001433 
.001467 
.001500 
.0015:{3 
.001567 
.001600 
.001667 
.001667 
.001700 
.001733 
.001767 
.001833 
.002167 
.010000 
.1500 

Inch. 
0. 
.000167 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000166 

. 000367 
.000300 
.000200 
.000167 

.. 

0. 

.  000066 
.(H)0034 
.000033 
.  000033 
.000034 
. 000033 
.000067 
0. 
.000033 
.000033 
.000034 
.000066 
.000334 
.007833 
.1400 

"6: 

, 

General  summary. 

Tensile  strength  per  sqiuire  inch  of  original  section pounds . .    87, 640 

Elastic  limit  per  square  inch  of  origiiml  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  in  diameter  at  point  of  rupture do...        .154 

Kednctiou  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".43  ftpom  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Etongationof  inchaectioiu ".22,  ".32%  ".11 
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Jacket  No.  18. 


No.  5674. 


Marks,  g?/5-^ 

Diameter,  ".564. 

Sectional  aiea,  .25  square  inch. 

Gaaged  len^li,  3". 


Applied  loads. 


Total. 


Per  saaarc 
lucn. 


Poundt. 

Pounds. 

250 

1,000 

1,250 

5.000 

2,500 

10.000 

5,000 

20.000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,  (HX) 

10,500 

42,000 

10,750 

43.000 

11,000 

44,000 

11,250 

45,000 

11,500 

46.000 

11,750 

47.000 

12,000 

48,000 

12,250 

49, 000 

12,500 

50.000 

12,750 

51,000 

13.000 

62.000 

13,250 

53,  OOU 

13,500 

54,000 

13,750 

65,000 

14.000 

56,000 

14. 250 

57,000 

14,500 

58,000 

23.82U 

95,280 

EioDSBtion 
per  inck. 

Snccessive 

eloniPtttloii 

perlnch. 

Pemuuient 
aet. 

Sacoesaive 

permanont 

aet. 

Remarka. 

Inch. 
0. 
.000133 

Inch. 
0. 
.000133 
.000200 
.000400 
.000367 
.000167 
.000233 
.00(K)67 
.000033 
.000033 
.OO.X)34 
.00003:) 
.001)033 

.oooo:m 

.000033 
.000033 
.000034 
.000066 
.000067 

.oooi:tt 

.  0002UO 
.000467 
.002367 
.001366 
. 133467 

Inch, 
0. 

Inch. 
0. 

Initial  loa' 

Elastic  limits 
Tensile  strength. 

.000333 

.000733 

.001100 

.001267 
.001500 

.000067 

.000067 

.001567 
.001600 

.000067 

0. 

.001633 

.001667 

.001700 

.001733 

.001767 

.001800 

.001833 

.001867 

.001933 

.002000 

.002133 

.  002333 

.002800 

.  005167 

.006533 

.1400 

• 

General  aummary. 

Tensile  strength  per  sqaore  inch  of  original  seotion poands..    95,280 

KIsHtic  limit  |)er square  inch  of  originai  section do...    53.000 

£lon gation  per  inch  after  riii>tare inch . .      .  2267 

Elougaiion  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reiiuction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".  7  from  necic 

Character  of  broken  surface silky 

Elongation  of  inch  aeotiona 'M4,  ''.39*,  ".15 
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Jacket  No.  19. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  5713. 


Applied  loftds. 


T»*^-     ^"^"^ 


Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

12,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15.750 

16,000 

16  250 

25,420 


Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62.000 
63,000 
64.000 
65,000 
101,680 


EloDffation 
per  inch. 


Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001667 
.001833 
.001867 
.001900 
.001967 
.002000 
.002067 
.002733 
.004500 
.005667 
.  006667 
.007367 


Successive 

elongation 

per  Inch. 


Jneh, 
0. 
.000100 
.000233 
.000334 
.00U333 
.000167 
.000166 
.000067 
.000267 
.000166 
.000034 
.000033 
.000067 
.000033 
.000(167 
.000666 
.001767 
.001167 
.001000 
.000700 


Permanent 
set. 


Inch. 


0. 
0. 


Saccessive 

permanent ; 

set. 


Remarks. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  101,680 

Elastic  limit  per  saoare  inch  of  original  section do. . .    60,000 

Elongation  per  inch  after  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002067 

KfKluctiou  in  diameter  at  point  of  rupture do...        .  144 

Keduction  in  area  after  rupture,  per  centof  ori)(iual  section 44.6 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections .' ".10,  ".18,  ".31» 

TABULATION  OF  TENSION  SPECIMENS  FRftM  f  J- INCH  STEEL  B,  L,  RIFLES 

(STEMS,  S"  LONG,  ".504  DIAMETER), 


Ho. 

of 

test. 


6666 


5601 

6601 
6712 
6667 
6568 

5674 
5713 


Position  in 
gun. 


Tube  No.  18.. 


, .  .do  .  • . . . 


Tnbe 

Tnbe  No.  19. . 
Jacket  Ko.  13 
do 


liocation 
of 
speci- 
mens. 


Outside. 


•  ••.do  .. . 


Kiddle  . 

Outside. 
. ...do  ... 
— do  ... 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
48,000 


42,000 


{ 


Jacket  No.  18 do 

Jacket  No.  10.1 do 


Below 
40,000 
45,000 
I  49,000 
58,000 
53,000 

53,000 
60,000 


Tensile  < 

strength 

per     I 

square  ' 

inch.     I 


Elon- 
ga- 
tion. 


Con- 
trat-- 
tiou 
of 
area. 


Pounds.  Pr.  et.  Pr.  et 


89,060 


78,440 


} 


80,780 

89,440 
90,840 
99,840 
87,640 

96,280 
101,680 


19.0 


18.8 


22.7 

26.7 
21.3 
19.7 
21.7 

22.7 
19.7 


30.6 


30.6 


46.1 

52.2 
47.2 
47.2 
47.2 

37.1 
44.6 


Appearance  of  frac- 
ture. 


Granular,  radiating 
from  a  dull  silky 
spot  at  dronmfer- 
ence. 

Granular,  belt  of  flaky 
metal  extending 
across  firaotnrea 
surface. 

Silky 

do , 

Silky,  oblique , 

Silky 

Silky,  trace  of  granu- 
lation ■ 

Silky 

Silky,  trace  of  granu- 
lation. 


Remarks. 


Breech  end. 


Muszleend. 


Do. 

Breech  end. 

Do. 

Do. 
Muscle  end. 

Do. 
Breech  end. 


12-mCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube. 
No.  5567, 


Marks,  i«?,^ 

Diameter,  '^564. 

Sectional  aiea,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Poundg. 

250 

1,250 

2,500 

5.000 

7,600 

S.750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11.500 

U,750 

12,000 

12,250 

12,600 

12,760 

21,480 


Per  sqaare 
incn. 


Pounds. 
1,000 
5,00C 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
85,720 


Elon^tion 
per  inch. 


Inch, 
0. 

.000133 
.000367 
.000767 
.001133 
.001300 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
. 001933 
.006107 
.0U6667 
.007800 
.008500 
.1500 


Soccessive  T>«_--,_„^„t  SacceMire 
elonntion  P«™*nent  p^nnanent 
per  Inch.  ■*'*•  set. 


Inch. 
0. 

.000133 
.000284 
.000400 
.000366 
.000167 
.000233 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.0U0166 
.004234 
.000500 
.  0011.'{3 
.000700 
.1415 


Inch.      !  Inch. 


0. 
0. 

0.. 

.000033 
.000033 

.000083 
0. 

••••■"•■■••• 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tenafle  strength  per  square  inch  of  original  section pounds..    85,720 

Elastic  limit  per  SQuare  inch  of  original  section do...    46,000 

Elongation  per  incn  after  rupture inch. .      .  2433 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduotion  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section   47.2 

Position  of  rapture. at  middle  of  stem 

Character  of  broken  surface silkwiiiiuiito  crarkH<levi<ln|>pd  In  snrface  of  stem 

Elongation  of  inch  seotionB ".16,  ".41*,  ".17 
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Tube. 
No.  5556. 


Marks,  TtS 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  "3. 


Applied  loads. 


Total. 


Pounds. 

260 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250. 

22,210 


Per  Bquare 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
il,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
88,840 


Elongation 
per  moh. 


Indi. 
0. 

.000138 
.000333 
.000633 
.000967 
.001167 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001700 
.001867 
.002900 
.004500 
.005500 
.006500 
.1400 


Sacoeaaive 

elongation 

per  inoh. 


Inch. 
0. 

.000133 
.000200 
.000300 
.  000334 
.000200 
.000200 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000167 
.001033 
.001600 
.001000 
.001000 
.1335 


Perroanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Succeaaire 

permanent 

set. 


liemarka. 


0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  $ummarif. 

Tensile  strength  per  square  inch  of  original  section pounds..    88.840 

Elastic  limit  per  square  inch  of  original  section do . . .    4K.  000 

Elongation  per  inch  after  rupture Inch..       .241x1 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...        .  154 

Reduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture "  1.12  from  neck 

Character  of  broken  surface. . .  silky,  oi>ened  cracks  in  Murface  of  stem  in  vicinity  of  place  of  rupture 
Elongation  of  inch  sections ".34*,  '.20,  ".18 
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Tube. 
No.  5559, 


Marks,  ^,.V« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffation 
per  inch. 

Siicceasive 

elongation 

per  inch. 

Permanent 

set. 

Snccessire 

permanent 

set 

Total. 

Per  aqnare 
Incn. 

Remarks. 

Pounda. 

250 

1.250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10;750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

22.600 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 

Jneh. 
0. 

. 000133 
.000300 
.000633 
.001000 

Inch. 
0. 

.000133 
.000167 
.000333 
.000367 
.000167 
.000233 
.000067 
.000033 
.000033 
.000067 
.000033 
.000034 
.000000 
.000067 
.000267 
.000433 
.000500 
.  001333 
.001167 
.1112 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.001167 

0. 
0. 

.001400 
.001467 
.001500 

.00l<)3.1 

44, 000          . 001600 
45,000    ;      .001633 
46,000           .001667 
47,000             .0AI7!tS 

48.000 
49,000 
60,000 
51,000 
62,000 
53,000 
90,760 

.001800 
.002067 
.002500 

.003000 

.004333 
.005600 
.1167 

(General  summary. 

Tensile  strength  per  square  inch  of  original  section.. potuids..      00,760 

Elastic  limit  per  square  inch  of  original  section do...      48,000 

Elongation  i)er  inch  after  rupture inch . .        .2067 

Elonj^ation  perinoh  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".38*,  ".13 

H.  Doc.  164 6 
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Tube. 
No.  6558. 


Marks,  Tt%^' 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 760 

11,000 

11, 250 

11,600 

11, 760 

12,000 

12,250 

12,500 

12,750 

13,000 

18.250 

13,500 

22, 410 


Per  square 
inon. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
80,640 


Elongation 
perlnch 


Inch. 
0. 

.000183 
.000400 
.000738 
.001100 
.001267 
.001433 
.001467 
.001500 
.001533 
.  001567 
.001600 
.001633 
.001700 
.001767 
.001833 
.002233 
.003938 
.005333 
.006167 
.007500 
.1300 


Snccessive 

elongation 

per  inch 


Inch. 
0. 
.000183 
.000267 
.000333 
.000367 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000400 
.001700 
.001400 
.000834 
.  001333 
.1225 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


Inch. 
0.  I  Initial  load. 


0. 
0. 


Ela»Uc  limit. 


Tensilti  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,640 

Elastic  limit  per  square  inch  of  original  section do . . .    49, 000 

Elongation  per  incli  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001833 

Reduction  in  diameter  at  point  of  rupture do. . .       .  154 

Reduction  in  area  after  rupture,  per  cent  of  origiual  section 47. 2 

Position  of  rupture ".16  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".16,  ".35*,  ".10 


12-INCH   B.  L.  RIFLED    MORTABS. 


83 


Tube. 
No.  5570. 


Marks,  'i^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  incl). 

Gauged  length,  3". 


Applied  loads. 


Total 


Pound«. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

21,440 


Per  aa  uare 
incn. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
85,760 


Eloneatiou 
per  Inch. 


Ineh. 
0. 

.000133 
.000888 
.000067 
.001083 
.001200 
.001400 
.001483 
.001467 
.001533 
.001600 
.002333 
.004838 
.005767 
.006833 
.007500 
.1300 


Sncceaaive 

eloneation 

perlncb. 


Ineh. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000033 
.000034 
.000066 
.000067 
.000738 
.002500 
.000034 
.001066 
.000667 
.1225 


Permanent 
set. 


Sncoessive 

permanent 

set. 


Inch 


0. 
0. 


Remarks. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  Htren>;th. 


General  summary. 

Tensile  strength  per  tqtiareinoh  of  original  section pounds..    85.760 

Blastio  limit,  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".3  from  neok 

Character  of  broken  surface silky 

Blongaftion  of  inch  sections ".24,  ".28*,  ".16 


> 
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Tube. 


No.  6569. 


Marks,  S^^l 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


Applied  loadA. 

Eloii£atioii 
peruioh. 

SnooesdiTe 

Permaoeiit 
set. 

Sacoeasive 

pennanent 

aet. 

Remarka. 

Total. 

Persanare 
incn. 

elon^tlon 
per  inch. 

Pintndt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

21,610 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
86,440 

Inch. 
0. 
.000133 
.000333 
.000700 
.001067 
.001233 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001667 
.005667 
.006500 
.007500 
.008833 
.1433 

Inch. 

0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000167 
.000033 
.000034 
.0U0033 
.000033 
.000034 
.000066 
.000034 

0. 
.004000 
.000833 
.001000 
.001333 
.134467 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  sunivtary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .    86, 440 

Elastic  limit  per  sanare  inch  of  original  section do . . .    47, 000 

Elongation  per  incn  after  mptare inch . .      .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Beduotion  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  aection 36. 4 

Position  of  rupture 1" .7  from  neck 

Character  of  broken  surface granular  55  per  cent,  silky  flaky  45  per  cent 

Elongation  of  inch  sections ".13,  "JSS*.  ".13 
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Tube  No.  2. 


No.  5573. 


Marks,  g|[5>' 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


AppUfld  loads. 


ToUL 


Pcwnda. 

250 

1.260 

2,500 

5,000 

7.600 

8,760 

10,000 

10,350 

10,600 

10,750 

22,020 


PerBotuure 
Inon. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
90,480 


Elongation 
perinoh. 


Inch, 
0. 

.000133 
.000333 
.000700 
.001033 
.001233 
.001600 
.001533 
.001633 
.009338 
.1700 


I 
Snoceasive  i  t>.-_.«^-,x 


Inch, 


0. 


.000133 
.000200 
.000387 
.000333 
.000200 
.000267 
.000033 
.000100 
.007700 
.100667 


Inch, 


0. 
0. 


SnooesBive 

permanent 

set 


Inch. 


0. 


.000033 
.000133 


.000033 
.000100 


Remarks. 


Initial  load. 


Elastic  limit. 
Tensile  strength. 


General  aummary. 

Tensile  strength  per  sqnare  inch  of  ori  ginal  B«^ction pounds . .    90, 480 

Blaatic  limit  per  square  inch  of  original  section do . . .    41, 000 

Elongation  per  inch  after  rupture inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  001533 

Kednctiou  in  diameter  at  point  of  rupture do...        .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  6  from  ne<k 

Character  of  broken  surface silky,  obliquo 

Elongation  of  Inoh  aectiona ".15,  ".43*,  ".IC 
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Tube  No.  2. 


No.  6674. 


Marks,  S¥.?f'' 
Diameter,  '^664• 

Sectional  area, .  26  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
permoh. 

Saccessive 

elongatioD 

perlnch. 

Permanent 
set. 

Snooessive 

permanent 

•et. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds.       Pounds. 

250             1,000 

1, 250              5, 000 

2, 500            10, 000 

5, 000            20, 000 

7,500    !        30,000 

8,750            35,000 

10, 000            40, 000 

10,250            41,000 

10, 500            42, 000 

10, 750            A3  OM 

Inch, 
0. 

.000133 
.000367 
.000700 
.001067 
.001267 
.001500 
.001600 
.001733 
.006000 
.010333 
.1867 

Inch. 
0. 

.000133 
.000234 
.000333 
.000367 
.000200 
.000233 
.000100 
.000133 
.004267 
.004333 
.  176367 

IncK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 
.000100 

.000033 
.000007 

11,000 
20,290 

44,000 
81,160 

General  summary. 

Tensile  strengtli  per  square  inch  of  original  section pounds..    81,160 

Elastic  limit  per  square  inch  of  originafsection do...    40,000 

Elongation  pur  inch  after  rupture inch..      .2467 

Elongation  per  inch  under  strain  at  elastlo  limit do...  .001500 

Keduotion  in  diameter  at  point  of  rupture do...       .154 

Kednctiou  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture l".4from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".31*.  ".28* 
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Tube. 
No.  5627, 


Marks,  ^l  Sr 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Suoceasive 

Pennanent 
set. 

Siioces8ive 

Kemarks. 

Total. 

Persaaare 
inon. 

^"SilT  «^?e" 

permaneot 
set. 

Inch. 
0. 

PoufuU. 
260 
1.250 
2,500 

Povndt. 

1,000 

5,000 

in  onn 

Inch.            Inch. 
0.                   0. 
.000100          .000100 
. 000300          -  000200 

Inch, 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

5,000    '        20,000 
7,500            30,000 
8. 750           iHi  nno 

.000667 
.001000 
.001167 
. 001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.  001667 
.001733 
.006167 
.007000 
.007667 
.008833 
.000033 

.000367 
.000333 
.000167 
.000200 
.0OUO66 
.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.0000:34 
.000066 
.004434 
.000833 
.000667 
.001166 
.001100 

0. 
.000000 

10,000 
10,250 
10.500 
10, 750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
22.040 

40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
88,160 

.OUOOOO 

General  summary. 

Tensile  strength  per  square  inch  of  original  Hect ion pounds . .    88, 160 

Elastic  limit  per  so oare  inch  of  originu  section do. . .    40, 000 

Elongation  per  incn  after  ruptnre inch..      .2100 

Elongation  per  inch  under  stn^  at  elastic  limit do. .  .  001733 

Reduction  in  diameter  at  point  of  rupture do. .       .  174 

Rednction  in  area  after  rupture,  percent  of  original  section 52.2 

Position  ol  ruptnre 1".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  36*, ".  15 
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Tube. 
No.  5646. 


Marks,  L^Mg-T 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

260 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

20,830 


Per  Bqnare 
Idco. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
83,320 


ElonntioD 
per  inch. 


Inch. 
0. 
.000133 

.ooo:h)o 

.<K)0067 
.001000 
.001167 
.001333 
. 001367 
.001400 
.001467 
. 0U1533 
.005000 
.008000 
.009500 
.011000 
.1500 


SucceMive 

eloDjcation 

per  inch. 


Jnch.  ■ 
0. 

.000133 
.000167 
.000367 
.000333 
.000167 
.000166 
.000034 
.000033 
.000067 
.  000066 
.003467 
.003000 
.001500 
.001500 
.1390 


Penuanent 
Met. 


Inch. 


0. 
0. 


0. 
0. 


SncceMiye 

pemianeut 

Bet. 


Inch. 


0. 


SfStnarka. 


Initial  load. 


EbiAtic  limit. 


Tensile  stiength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds. .    83,  (20 

Elastic  limit  per  square  inch  of  origiual  section do...    44.000 

Elongation  per  inch  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit .- do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do..         .  144 

Ke«luction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture , ".65  from  neclc 

Character  of  broken  surface Kilkv,  with  trace  of  granulation 

BluugaUon  of  inch  sections ".35*,  ".15,  ".11 
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Tube  No.  10. 


No.  6676. 


Marks,  g^>^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
perTuch. 

SnocesBive 

elongation 

perlnch. 

Permanent 
set. 

Sncoesaive 

permanent 

set. 

Remarks. 

Total. 

• 

Per  Muare 
Incn. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,600 

10,760 

11,  OOP 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18.500 

13,750 

*iS2, 310 

Pound*.          Inch. 
1,000        0. 
5, 000          .  000133 
10, 000          .  000333 
20, 000          . 000700 
30,000          .001067 
35,000          .001233 
40,000          .001400 
41, 000           .  001467 
42, 000           .  001500 
43,000          .001583 
44,000          .001567 
45,000          .001600 
46. 000          . 001638 
47.000          -0ni<W7 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000933 
.001367 
.002500 
.001166 
.128867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaHtio  limit. 

0.     -. 
0. 

48,000 
48,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
89,240 

.001700 
.001733 
.001767 
.001867 
.002800 
.004167 
.006667 
.007833 
.1367 

, 

••>•••>••••• 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds 

Elastic  limit  per  square  inch  of  original  secUon dc . 

Elongation  per  incn  after  ruptore lucL 

Elongation  perlnch  under  strain  at  elastic  limit do. 

Kedoction  in  diameter  at  point  of  rapture do. 

Rednction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  r uptu re 1 "  .6  from  neck 

Character  of  broken  surface granular,  band  of  flalcy  metal  across  fractured  surface 

Elongation  of  inch  sections ".11,  ".24*.  ".16 


89,24C 

50,000 

.1067 

. 001767 

.015 

5.7 


> 
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Tube. 
No.  5696. 


Marks,  ^'l^ 

Diameter,  ".565. 

Sectional  area,  .25  square  incli. 

Oauged  lengtli,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12, 500 

21, 680 


Per  sonare 
inoii. 


Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
86,720 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000333 
.  000700 
.001033 
.001233 
.  001433 
.  001467 
.001500 
.001533 
.001567 
.001633 
.0U2167 
. 003667 
.005667 
.006167 
.007383 
.1467 


SaccesBive 

elongation 

per  inch. 


IncK. 
). 

.000133 
.000200 
.000367 
.000333 
.000200 
.000200 
.000034 
.000033 
.  000033 
.  000034 
.000066 
.000534 
.001500 
.002000 
.000500 
.001166 
.130367 


Permanent 
set. 


Inch. 


0. 
0. 


.0000:{3 
.000033 


8uovea8ive 

permanent 

eet. 


Ineh. 


0. 


000033 
000033 


Remarks. 


Initial  load. 


filastio  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,720 

Elastic  limit  per  square  inch  of  originiu section do...    45,000 

Elongation  per  inch  after  rapture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0016:i3 

Beduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1".  40  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M6,  ".42*.  ".13 


12-INCH  B.  L.  RIFLED   MORTARS. 


UL 


Tube. 
No.  5704. 


Marks,  ^^^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


A.pplied  loads. 

ElonsatioB 
perlnoh. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

SuccesHlve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

19,840 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

Ineh. 
0. 

.000133 
.000383 
.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001500 
.001667 
.001600 

Ineh. 
0. 

.000133 
.000200 
.000334 
.000333 
. 000167 
.000166 
.000034 
.000033 
.000083 
.000067 
.000067 
.000033 
.000033 
.012367 
.000933 
.001067 
.001000 
. 001333 
.  141667 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Blastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

47,000    !      .001633 

48,000 
40,000 
50,000 
51,000 
52,000 
79,360 

.014000 
.  014933 
.016000 
.017000 
.018333 
.1600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,360 

Elastic  limit  per  so  uare  inch  of  orlginiu  section do . . .    47, 000 

Elongation  per  incn  afier  rupture inch..      .2667 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001633 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  seotion 49. 7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiona 'U6,  ".48*.  ".22 
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Tube. 
'So.  6708. 


Marks,  S»i\ 

Diameter,  '^565. 

Sectional  area,  .25  sqoare  inch. 

Ganged  length,  3^'. 


Applied  loadB. 

Elonffation 
per  moh. 

Snooessiye 

elonntioii 

perlnch. 

Pennanent 
set. 

Snooeaaiye 

pennanent 

set. 

In4ih. 
0. 

Bemarka. 

Totid. 

Persqtiaro 
incn. 

Pounds. 

260 

1,260 

2,500 

6,000 

7,500 

8,750 

10,000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12.250 

12,500 

12,750 

13,000 

21, 410 

Pounds. 
1,000 
6,000 
10.000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
85.640 

Inch. 
0. 

.000100 
.000800 
.000667 
.001000 
.001200 
.001367 
.001400 
.001438 
.001467 
.001533 
.001567 
.001683 
.001667 
.002000 
.006000 
.008667 
.000667 
.010600 
.1500 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000833 
.006000 
.000667 
.001000 
.000883 
.1885 

Inch. 
0. 
0. 

InltJalload.' 

Elaatlo  limit. 
Tensile  strength. 

0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  Ineh  of  original  section pounds..    85,640 

Elastic  limit  per  square  inoh  of  original  section do...    47,000 

Elongation  per  inch  after  raptare inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do...       .  165 

Reduction  in  area  after  rupture,  per  cent  of  original  section , 49. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky,  obliq ue 

Elongation  of  inch  seotions 'MO,  ".38-,  ".25 
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Jaokbt. 


No.  5561. 


Marks,  «¥,?l 

Diameter.  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loftds. 

Eloneatlon 
per  inch. 

Inch. 
0. 

.000138 
.000333 
.000733 
.001100 
.001300 
.001500 
.001567 
.001633 
.001667 
.001733 
.002067 
.003333 
.005000 
.006000 
.007067 
.1400 

Saocessire 

eloneatlon 

perlnoh. 

Permanent 
set. 

SaooeBsiye 

permanent 

set. 

Bemarka. 

Total. 

PerMUAre 
inon. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

6,750 

10.000 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

Povndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 

Inch. 
0. 

.000183 
.000200 
.000400 
.000367 
.000200 
.000200 
.000067 
.000066 
.0CO034 
.000066 
.000334 
.001266 
.001667 
.001000 
.001067 
.132933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

p 

Elasticlimit. 
Tensile  strength. 

0. 

0. 

12, 500             50. 000 

22,080 

88,320 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    88,820 

Blaatio  limit  per  square  inch  of  original  section do...    45,000 

Blongation  per  inen  after  rupture inch. .      .  2200 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Bed  action  in  diameter  at  point  of  raptnre do . . .       .164 

Rednotion  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".87*,  ".16,  ".1 
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Jacket. 
No.  5560. 


JXLUirKIS,  MT4M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SuecGsaive 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarka. 

Total. 

Per  sqaare 
inoh. 

elongation 
per  inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

21, 610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
86,440 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.'001400 
.001467 
.001500 
.001533 
.001600 
.002200 
.004600 
.005833 
.006500 
.007667 
.1333 

Inch. 
0. 
.000183 
.000200 
.000367 
.000367 
.000166 
.000167 
.000067 
.000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tennile  strength. 

0. 

0. 

.000033 

.000067 
.000600 
.002400 
.001233 
.000667 
. 001167 
.125633 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section I)o'nnds. .    86, 440 

Elastic  limit  per  square  inch  of  original  section do . . .    45, 000 

Elongation  per  inch  after  ruponre inch . .      .  2333 

Elongation  per  inoh  under  strain  at  elastic  limit do. . .  .  001600 

Seduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections '.14,  ".41*.  ".15 
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yf) 


Jacket. 
No.  5572. 


Marks,  «„^^»i 

Diameter,  ".565. 

Sectional  aifa,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  Hu  iiare 
incn. 


Pound*. 

250 

1.250 

2,500 

5,00(» 

7,500 

8,750 

10,000 

10.500 

10,750 

11.000 

1 1,  l>50 

11,500 

11,760 

12,000 

12,250 

12,500 

22. 030 


I 


PottndM. 

1,000 

5,000 

10,000 

20,000 

ao,  000 

:{5, 000 

40,000 
42, 000 
43,0«)0 
44,  000 
45,000 
46,  000 
47, 000 
48,000 
49,000 
50,000 
88,120 


Elon^dtloii 
per  inch. 


Inch. 
0. 
.000133 
.000333 
.000607 
.001000 
.001200 
.001400 
.001467 
.  001533 
.001567 
.  001600 
.003133 
.006000 
.006033 
. 007433 
.008333 


Successive 

elon^utinii 

per  inch. 


Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000200 
.  000200 
.000067 
.000066 
.000034 
.000033 
.  001533 
.002867 
.000933 
.000500 
.000900 


Pt'rmnnent 
set. 


Inch. 


0. 
0. 


0. 


Snocesaire 

permanent 

set. 


0. 


Inch. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section i)oand8..    88,120 

Elastic  limit  per  square  inch  of  originalsection do. . .    45, 000 

Klongation  per  incn  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Keduction  iu  diameter  at  point  of  rupture do...        .155 

Reduction  in  area  after  rupture,  per  centof  original  section '..       47.2 

Position  of  rupture 1".48  fh>m  neck 

Character  of  broken  surface silky 

Btongation  of  inch  seotlons ''.22,  ".35\".i3 
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Jaokbt. 


No.  5571. 


Marks,  Tt\ 

Diameter,  ''.566. 

SectioDal  area,  J25  square  inch. 

Gauged  length,  S*'. 


Applied  loadii. 


ToUl. 


Pound$. 

260 

1,260 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

n,ooo 

11.250 
11,500 
11,750 
12,000 
12,250 
12.600 
12,750 
13,000 
22,230 


Per  sqnare 
inch. 


Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
88,020 


Elongation 
per  inch. 


Inch. 


0. 


.000183 
.000333 
.000667 
.001033 
.001200 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.001700 
.001900 
.002833 
.004500 
.006333 
.006433 


Saccessive 

elongation 

per  Inch. 


Inch. 
). 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000066 
.000034 
.000033 
.000033 
.000067 
.000200 
.000933 
.001667 
.000833 
.001100 


Permanont 
set. 


Inch. 


0. 
0. 


0. 


000033 


Sacceeaiye 

permanent 

set. 


Inch. 


.000033 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile stren/Kth per  iqaare inch  of  original  nection pounds..    88,020 

Elastic  limit  per  sqaare  inch  of  originiu  section do. . .    47, 000 

Elongation  per  incn  after  rupture inch . .      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .        .  025 

Reduction  in  area  after  mpture,  per  cent  of  original  section 8.4 

Position  of  rupture ".8  from  neck 

Character  of  hroken  surface granular,  flaky  streak 

Elongfttion of  iiu}hBeotio]i8i..tt.. •■■■■...••.i ••>• 'MO,  ".12,  ".11* 
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Jaokbt. 
No.  5684. 


Marks,  g«^»i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneation 
per  mch. 

Saooesaiye 

elongation 

perlnoh. 

Permanent 
set. 

Sucoeesive 

permanent 

set. 

Remark*. 

Toul. 

Persauare 
inoK. 

Poundt. 

260 

1.260 

2,500 

5,000 

Pouiids. 

1,000 

5.000 

10.000 

20.000 

Inch. 
0. 
.000133 
.000883 
.000667 
.001000 
.001167 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001967 

Inch. 
0. 

.000133 
.000200 
.000384 
.000383 
.000167 
.000200 
.000083 
.000067 
.000033 
.000083 
.000084 
.000066 
.000084 
.000033 
.000038 
.000234 
.003033 
.001667 
.000833 
.001000 

Inch. 
0. 
0. 

■ 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

7, 500     .        30.  000 

8,750 
10,000 
10,250 
10,600 
10,760 
11,000 
11,260 
11,600 
11.760 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
23.070 

35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 

0. 
0. 

51,000           .004000 
52, 000           .  006667 

63,000 
54.000 
92,280 

.006600 
.007500 

General  summary. 


Tensile  atrength  per  sqiure' Inch  of  original  sectloii * pounds. 

Elastic  limit  per  souare inch  of  origlnar section.'. do.. 

Elongation  per  inon  after  rupture Inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Redaction  in  diameter  at  point  of  ruptore do.. 

Redaction  in  area  after  rnptare,  per  cent  of  original  section do. . 

Position  of  rapture ".75  from  neck 

Character  of  broken  surface granular,  radiating  fh>m  a  flaky  dull  spot  at  the  circumference 

Elongation  of  inch  sections ;: ".21*.  ".20,  ".15 


92,280 

40,000 

.1867 

.001733 

.074 

24.6 


H.  Doc.  164- 
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JA0K£T. 


No.  5585. 


Marks,  ??^a 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Sloneatkm 

Snoceaaive 
per  luoh. 

set. 

Snoceaaive 
permanent 

set. 

Remarks. 

TotaL 

Per  Muare 
inon. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

22,860 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
58,000 
54,000 
91,440 

Inch, 
0. 

.000138 
.000888 
.000700 
.001088 
.001200 
.001400 
.001488 
.001500 
.001588 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001900 
.002267 
.005000 
.006000 
.007000 

Inch. 
0. 

.000183 
.000200 
.000367 
.000383 
.000167 
.000200 
.000088 
.000067 
.000033 
.000034 
.000083 
.000088 
.000084 
.000083 
.000067 
.000183 
.000367 
.002733 
.001000 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Initlai  load. 

Elaatio  limit. 
Tensile  strength. 



1 

1 

0. 
0. 

1 

1 

1 

Q-eiieral  tummary. 

Tensile  strength  per  square  inch  of  oriffinal  aeotion pounds..    01,440 

Blastio  limit  per  sanare  Inoh  of  original  section do...    49,000 

Elongation  per  inon  after  mptnre inch..     .2267 

Elongation  per  Inch  nnder  atraiii  at  elaaticllmit do...  .001767 

Bednction  in  diameter  at  point  of  mptare do...       .144 

Bednction  in  area  after  mptnre,  i>er  cent  of  original  section 44.6 

Position  of  mptnre r'.8  from  neck 

Character  of  broken  surface eilky 

Elongation  of  inch  sections '^7, ''.36*, '^15 
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Jacket. 


No.  5608. 


Marks,  g^^ 

Diameter,  *^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'\ 


Applied  loads. 

Elonntion 
perTncb. 

SveoeseWe 

elooMtion 

perlnch. 

Peraument 
set. 

SveoeMive 
peimaiMBi 
aet.  • 

Bemarks. 

Totol. 

Per  MOAre 
iDon. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

21,840 

P9fmdi. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
87,860 

Inch, 
0. 

.000183 
.000333 
.000667 
.001083 
.001200 
.001400 
.001467 
.001583 
.001600 
.002338 
.006333 
.006783 
.007833 
.008283 
.1667 

Inch, 
0. 

.000183 
.000200 
.000884 
.000866 
.000167 
.000200 
.000067 
.000066 
.000067 
.000783 
.604000 
.000400 
.000600 
.600000 
.158467 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  lend. 

ElaetioUmit. 
Tensile  strength. 

1 

0. 

0. 

General  8ummarff. 

Tensile  strenfrth  per  iquare  inch  of  original  eeotion pounds..    87,360 

Elastic  limit  per  sonare  inch  of  original  section do...    4^000 

Elongation  per  inch  after  rapture iDoh..     .2333 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001600 

Reduction  in  diameter  at  point  of  mptnre do...       .154 

Redaction  in  area  after  ruptnxe,  per  cent  of  original  aeotion 17.2 

Position  of  rupture , l".5ftMnneok 

Ckaraeter  of  broken  aurfaoe •.....' ailky 

XtaDgatkniof  Inohiootiana ,•••• ".20,  ".88*. '' JIA 
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Jacket. 
No.  5628. 


Marks,  Ti\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Snoceaslve 

elongation. 

per  inch. 

Pennanent 
set. 

SacoeMive 

pennanent 

set. 

Kemarks. 

Total. 

Per  sanare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10, 750 

11.000 

11.250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

22,810 

Inek. 
0. 
.000138 
.000300 
.000667 
.001033 
.001200 
.001367 
. 001467 
.001538 

.001567 
oniniiA 

Ifieh. 
0. 

.000133 
.000187 
.000367 
.000366 
.000167 
.000167 
.000100 
.000066 
.000034 
.000033 
.000083 
.000034 
.000066 
.000134 
.002466 
.001500 
.000767 
.000500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

0. 

.000033 

.000038 

46,000    •      .001633 
47,000          .001667 
48. 000           ■ 001733 

Elastic  limit. 

40,000 
50,000 
51,000 
52.000 
53,000 
91, 240 

.001867 
.004383 
.005838 
.006600 
.007100 

Tensile  strength. 

General  aummary. 


Tensile  strength  per  aqtiare  inoh  of  orlflinal  section 

Blastic  limit  per  sanare  inch  of  originu  seetion 

Elongation  per  inch  afterrnptqre 

Elongation  per  inoh  nnder  strain  at  elastic  limit 

Bedaction  in  diameter  at  point  of  rapture t . . .  4 

Bednction  in  area  after  rapture,  per  cent  of  original  section 

Position  of  rapture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds..    91,240 

do...    48,000 

...inch..      .1900 

do...  .001733 

do...       .144 

44.6 

..  ".83  from  neck 

silky 

..  ".10, 'M2,  ".36* 
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Jacket. 
No.  5660. 


Marks,  S?i5i 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


Applied  loadB. 

• 

Elongation 
per  loch. 

Snceesslve 

elongation 

I>er  Inch. 

Permanent 

aet. 

Sncoessive 

permanent 

set. 

liemarks. 

Total. 

Per  BQUare 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18,750 

14,000 

23.400 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
54,000 
56,000 
56,000 
03.060 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001200 
.001367 
.  001433 
.001500 
.001633 
.001534 
.001667 
.C01633 
.001667 
.001700 
.001738 
.001767 
.002333 
.004833 
.000167 
.006667 
.007833 

Inch. 
0. 
.000133 
.000167 
.000367 
.000333 
.000200 
.000167 
.000066 
.000067 
.000033 
.000001 
.000033 
.000066 
.000034 
.000033 
.000038 
.000034 
.000566 
.002500 
. 001334 
.000500 
.001166 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  loMl. 

Blastio  limit 
Tensile  strength. 

0- 

0. 

. 

-■ 

General  eummary. 

Tensile  atrangth  per  sqnare  inch  of  original  section •.......•.••.... pounds..    93,900 

Elastic  limit  per  square  inch  of  original  section do...    51,  (MM) 

Elongation  per incn  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Redaction  in  diameter  at  point  of  rupture do...       .165 

Keductlon  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture at  middle  of  stem 

Character  of.  broken  surface silky 

Elongation  of  inch  sections ".13,  ".37*,  ".14 


Marts,  ^¥,cr' 

Diameter,  ''.661. 

Sectional  area,  .26  sgnare  inch. 

Ganged  lengto,  3". 


13-inch  b.  l.  rifled  h0btab8. 
Jaokst. 

JSO.  6070. 


il9.T«l  (3,000  .004I«T  .«011«T  I 
is.ow  «4.o«e  .ttMwn  .oouei)  ; 
tS,33a            M.18a          .laSB             .llMsa    j TeaiU* Mnngtii. 

Gwural  mmmarf, 

TntiUUMUCthiMffHiiunliKihoforlfrtaalMotliHi pmsdi..    11,110 

EUatIo  Unit  par  Mn>»  Inob  of  original  MOtl<n da...    00.000 

BloDgaUoa par  iDeh  aftw  niptnre Inch..     .2107 

Ekalatlan  par  inch  osdao&aln  It  eUrtla  limit do...  .OOMM 

Badaollaii  In  diamater  M  point  of  Taptan do...        .100 

Badootlmi  Id  are*  altar  mptoce,  per  cant  of  orlgliial  HOUoo ST.l 

PoaltloD  of  Topton l"  A  tram  neok 

CtaamstOT  of  bnkaBaor&oe silkT 

Kloogatlaii  of  Inch  aeetiau  ,,.., , , ",U,".30*,  ".U 
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Jaoket. 

No.  5696. 


Marks,  ^^^ 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


Applied  loads. 

BloBcatioB 
per  Inch. 

Soocesaive 

eloBsaUon 

permab. 

PermaaeBt 
Bet. 

SuooeaaiTe 

poBBanent 

aet 

Bemtrks. 

Total. 

Per  Mnare 
incn. 

Poundt. 

250 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

11,250 

11,500 

11,760 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

22,490 

PinrndM.  ' 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
89,960 

Ineh, 
0. 

.000133 
.000383 
.000667 
.001038 
.001200 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.003667 
.006167 
.005833 
.007883 
.008167 
.1200 

Ineh, 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000038 
.006038 
.000034 
.000033 
.000033 
.000067 
.001967 
.001500 
.000666 
.001500 
.000884 
.111883 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  atrength. 

0. 

.000038 

.000068 

. 

General  eummary, 

Tenaile  atrength per  sqiure  iiioh of  original  aeotioii • ...••..••.poniida..    89,960 

Slaatic  limit  per  sanare  incli  of  originu  aection do...    48,0U0 

Slongatlon  per  incn  after  rnptare ..inch..      .2000 

ElongatioB  per  inch  under  smin  at  elaatiG  limit ^o...  .001700 

Reduction  in  diameter  at  point  of  mptnre do...       .166 

Reduction  in  area  after  rupture, per  cent  of  original  eeotion 40.7 

Poeitionof  rupture at  middle  of  stem 

Character  of  broken  aurftfoe ailky 

Elongattonof  inchaeoUons Ma,''.38*,".<li9 
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Jacket. 

No.  5706. 


Marks,  TTfk 

Diameter,  ".565. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saooesflive 

eloD  gallon 

per  inch. 

Permanent 
set. 

Sncceeaive 

permanent 

set. 

Remarks. 

Total. 

Per  sqiiiure 
incn. 

Poundi. 

260 

1,250 

2,600 

5,000 

7,500 

8.750 

10,000 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

22,790 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
36.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 

Inch, 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001533 
.001600 

Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.001267 
.001000 
.004000 
.001067 
.000600 
.180333 

Inch. 
0. 
0. 

Inch. 
0. 

• 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

47,000     :       .001633 

48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
01.160 

.001667 
.001700 
.001733 
.003000 
.004000 
.008000 
.000067 
.009667 
.1400 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    91,160 

Elastic  limit  per  so  uare  i  noh  of  original  section do...    50,000 

Elongation  per  incn  after  rnptare inch . .      .  2167 

Elongation  per  inch  under  snrain  at  elastic  limit do. . .  .  001733 

Hednctlon  In  diameter  at  jwint  of  rupture do. . .       .165 

Eeduotion  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture 1  ".3  from  neck 

Character  of  broken  surface silky 

EUngaittoiLof  InohBectioDii 'M7, ''.36*.  ".12 
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Jacket. 
No.  5716. 


Marks,  ^^IJJ*"^ 

Diameter^  ".664. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
per  Inch. 

SncoeAiiive 

olonfi^ation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Itemarks. 

Total. 

Per  Bonare 
incn. 

Poundg. 
250 
1,250 

Pounds. 
1.000 
5.000 

Inch, 
0. 

.000067 
.000267 
.000633 
.000967 
.001100 

Inch. 
0. 

.000067 
.000200 
.000360 
.000334 
.000133 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,600    1        10,000 
5, 000            2U.  000 

7,500 
a  750 

30.000 
S.'t.OOO 

0. 

10,  000             4b!  000 

.  001300          .  666260 
.001367           .000067 

10, 500 
12.500 
12,750 
18.000 
13,260 
13,500 
18, 750 
14,000 
14,260 
14,500 
14. 750 
15.000 
23,120 

42,000 
50,000 
51,000 
52.000 
53,000 
54,000 

0. 

.001600 
.001633 
.  001667 
.  0017(K) 
.0017.^3 

.  000233 
.  000033 
.000034 
.  000033 
.  000033 
.000067 
.001867 
.001660 
.  001334 
.001500 
.001166 

55,000    '      .661800 
66,  000     ,       .  003667 

57,000 
58,000 
59,000 
60,000 
92,480 

.  00'>333 
.006667 
.008167 
.009333 

1 

(reneral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,480 

Elastic  limit  per  sauare  inch  of  original  section do. . .    55, 000 

Elongation  per  inch  after  rupture i nch . .      .  21 33 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0018(U) 

Beduotion  in  diameter  at  point  of  rupture j do. . .       .144 

JReduction  in  area  after  rnptnre,  per  cent  of  original  section 44. 6 

Position  of  rapture at  middle  of  Htom 

Character  of  broken  surface Hilky 

Elongations  of  inch  sections ".13, ".:{«,  ".13 
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Jacket. 
No.  5715. 


Marks,  i^^g"' 

Diameter,  ".564, 

Sectional  area,  .25  Bqnare  inch. 

Ganged  lengthy  ^*\ 


Applied  loads. 

Elongation 
per inch. 

Sncoessive 

elongation 

perluoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1.250 

2,500 

6,000 

7,500 

8,760 

10,000 

10,500 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,600 

28,180 

Pounds, 
1,000 
5,000 
10.000 
20,000 
80,000 
36,000 
40,000 
42,000 
50.000 
51,000 
52,000 
58,000 
64,000 
65.000 
56,000 
57.000 
58,000 
69,000 
60,000 
61,000 
62,000 
92,720 

Ineh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001733 
.001767 
.001883 
.001867 
.001933 
.001967 
.002000 
.002033 
.002333 
.006667 
.007833 
.008833 
.010000 

Ineh. 
0. 

.000100 
.000233 
.000334 
.0(K)333 
.000167 
.000166 
.000067 
.000833 
.000084 
.000066 
.000084 
.000066 
.000034 
.000033 
.000083 
.000300 
.004334 
.001166 
.001000 
/  .001167 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

. 

0. 

1 

0. 

1 

. 

1 

. 

General  summary. 

Tensile  strength  per  square  inch  of  oiiffinal  section pounds..    92,720 

Blastio  limit  per  sauare  inch  of  originu  section do...    57,000 

Elongation  per  inch  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elaeticlimit do. . .  .  002033 

Keduotion  in  diameter  at  point  of  rupture do...        .164 

Bednction  in  area  after  rupture,  percontof  original  section 49.7 

Position  of  rupture 1"  .3  tram  neck. 

Cli aracter  of  broken  surface fine  silky 

ElongaUon  of  inch  sections 'Ml,  ".34*,  ".22 
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Jaokbt. 


No.  6718. 


Marks,  §?,J^ 

Diameter,  ''.566. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb^  3''. 


Applied  IcMidii. 

Elongatioii 
periadi. 

SaoooMive 

elongatioii 

perlnoh. 

Pemuttieiit 
set. 

1 

Snooenire 

peniuuient 

set. 

Total. 

Per  Bqnjtfe 
inoli. 

Poundt, 

260 

1.250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12.500 

12,750 
18.000 
13,250 
13,500 
22,700 

Pcrnndt, 
1.000 
5.000 
10.000 
20,000 
80.000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49.000 

50,000 

51,000 
52.000 
68,000 
54,000  . 
91.100 

Inek, 
0. 

.000188 
.000800 

.000638 
.000988 
.001100 
.001287 
.001888 
.001887 
.001400 
.001438 
.001407 
.001467 
.001500 
.001507 
/    .001700 
\    .002687 
.004500 
.005207 
.000207 
.007888 

Inek. 

0. 

.000188 
.000107 
.000888 
.000800 
.000167 
.000167 
.000066 
.000084 
.000038 
.000083 
.000084 

0. 

.000088 
.000087 
.000183 
.000007 
.001888 
.000767 
.001000 
.001066 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  loud. 

ElMtio  limit. 
Temeile  etrengtli. 

0. 

0. 

Oeneral  summary. 

ToiiiJle otraigth  per  aqnire  inoh  of  original  Motion pounds..    91,160 

Btaetio  limit  per  aaoare  inch  of  original  eeotion do...    49.000 

XAmgaUon  per  inon  after  ruptnre inch..      .1833 

£longatfeion  per  inch  under  strain  at  elastio  limit do...  .001507 

Bednction  in  diameter  at  point  of  ruptnre do...        .135 

Bednotion  In  area  after  rapture,  per  cent  of  original  section 41.9 

Poaitlon  of  raptnre T'.SO  from  neok 

Chanoterof  broken  sorface silky 

Slongation  of  inch  sectiono ".12,  ".33*.  ".10 
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TABULATION   OF   TENSION  SPECIMENS  FROM  12- INCH   B,  L,  RIFLED 

MORTARS  (STEMS  S"  LONO,  "M4  DIAMETER), 


Ko. 

of 

test. 


5557 


Position  in 
gon. 


Tub© 


5656   do 

5559    do 

5558  ' do 

5570  I do 

5569    do 


5573  TiibP>No.2. 

5574    do 

5627     Tube 

5646  Tub<5  No.  9. 


5095 
5704 
5708 
5561 
5560 
5572 
5571 

5584 


5585 
5608 
5628 
5660 
6675 
5696 
5705 
5716 
5715 
5718 


Tnbe 
.do 
.do 

Jacket 
.do 


Location 

of  apeci- 

mens. 


Middle 


-do 
.do 
.do 
.do 
.do 


5676     Tube  No.  10  ..    Tuside 


Elastic 

limit 

per 

square 
incb. 


Outside 
...do.. 
Middle  ., 
Outside 


Pound*. 
46,000 


48,000 
48,000 
49,000 
44,000 
47,000 


do  ... 
...do  ... 

do  . . . 
...do  ... 
Outside. 
Middle  . 

do... 
Outside. 
...do  ... 
Middle  . 


41,000 
40,000 
49,000 
44,000 

50,000 


45,  000 
47,000 
47,  000 
45,  000 
45,000 
45,000 
47,000 

49,000 


49, 000 
44,000 
48,000 
51,000 
59,000 
48,000 
50, 000 
55.000 
57,  000 
49, 000 


Tensile 
strength 

per 

R(iuare 

inch. 


Pimnda. 
85,720 


88,840 
90,760 
89,640 
85,760 
86,440 


90,480 
81,160 
88.  160 
83,  320 

89,240 


86, 720 
79,360 

85,  610 
88.  320 

86,  4:10 
88,  120 
88,020 

92,280 


Elan, 
turn. 


Pr.et. 
24.3 


24 

20.7 

20 

22.7 

19.7 


24.7 
24.7 
21 
20.3 

16.7 


23.7 

26.7 

24.7 

22 

23.3 

23.3 

11 

18.7 


Con 
trac- 
tion 
of 
area. 


01,  440 

22.7 

87,  360 

23.3 

91,  240 

19 

93,  960 

21.3 

92,  880 

21.7 

89,960  '  20 

91,160  21.7 

1  02, 480 

21.3 

92, 720 

22.3 

91,160 

18.3 

Pr.  et, 
47.2 


47.2 
49.7 
47.2 
47.2 
36.4 


44.6 
47.2 
52.2 
44.6 

5.7 


52.2 
49.7 
49.7 
49.7 
49.7 
47.2 
8.4 

24.6 


44.6 
47.2 
44.6 
49.7 
37.1 
49.7 
49.7 
44.6 
49.7 
41.9 


Appearance  of 
irocture. 


Silky,  minnte  cracks 

developed   in    snr- 

face  of  stem. 

Silky 

do 

Silky,  oblique 

Silky 

Grannlar    65    per 

cent,     silky    flaky 

45  per  cent. 

Silky,  oblique 

Silky 

no 

Silky,  with   trace  of 

granulation. 
Granular,  band   of 

flaky  metal  across 

fractured  surface. 

«."':Jo::::::;;;::::::: 

Silky,  oblique 

Silky 

do 

Grannlar,  flaky 
streak. 

Granular,  radiating 
f^om  a  flaky  dull 
spot  at  circumfer- 
ence. 

Silky : 

'.'.'.  Ao""" '.'.'.'.'.'.'.'.'.. 

do 

do 

do 

do 

do 

Fine,  silkv 

Silky...;. 


Remarks. 


Breech  end. 


Mnzzlo  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 


Breech  end. 

Muzzle  end. 

Breech  end. 

Do. 

Muzzle  end. 


Breech  end. 

Do. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Do. 


Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Do. 
Breech  end. 
Muzzle  end. 
Breech  end. 

Do.     • 

Do. 
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BIFLE-BABREL   STEEL,  .30-CALIBEtt. 


Ill 


RDXE-BABBEL  STEEL,  .30  GALIBEB 
Stock  for  Babbels. 


Marks,  49. 

Diameter,  ",506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


No.  5537. 


Applied  loads. 


Total. 


Pcvnds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12.000 

13,400 

13.000 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,600 

16,400 

17.200 

18,000 

18,800 

19,600 

20,400 

21,200 

22,000 

22,800 

28,000 

24,120 


Per  sq  uare 
inon. 


P<ni,nd». 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

78,000 

82,000 

86»000 

90,000 

94.000 

96,000 

102,000 

106,000 

110,000 

114,000 

118,000 

120,600 


Eloiiffation 
permoh. 


Ineh, 

0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001700 
.002067 
.002333 
.006233 
.006667 
.007300 
.008133 
.008767 
.009167 
.010133 
.0133 
.0167 
.0200 
.0233 
.0267 
.0800 
.0333 
.0400 
.0467 
.0567 
.0733 
.1200 


SaocMBive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000367 
.000367 
.000266 
.003900 
.000434 
.000633 
.000833 
.000634 
.000400 
.000066 
.003167 
.0034 
.0038 
.0033 
.0034 
.0088 
.0333 
.0067 
.0067 
.0100 
.0166 
.0467 


I  Permanent 
set. 


Inek, 


0. 
0. 


0. 


0. 


Sncoessive 

permanent 

set. 


Inch. 


0. 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,600 

Elastic  limit  per  sooare  inch  of  original  section do...    67,000 

Elongation  per  incii  after  rapture inch..      .1700 

Elongation  per  inch  under  strain  at  elastlo  limit do...  .002333 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Beduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Poaiiion  of  rupture 1".4  from  neck 

Character  of  broken  surface fine  silky;  trace  of  granulation 

EkmgAttoa  of  Infill  MOttons. 'MO,  ".26*.  "OS 
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RIFLK-BABREL   8TEEL,  .30-GALIBEB. 


Fbom  Foboed  Babbel. 


No.  5538. 


Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elon^tion 
per  mch. 

SaocesHive 

eloQ^atiOD 

per  inch. 

Permanent 
set. 

Suocetwive 

permanent 

set. 

Bemarks. 

Total. 

P«l'  HO  uare 
iDcn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10, 000 

11,0(K) 

11,400 

10.800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14,  400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
19,720 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
50,  000 
55,000 
67,000 

54.000 
55,000 
56,000 
58,000 
60,000 
f(4,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
98,600 

Inch. 
0. 
.000133 
.000307 
.000733 
.001100 
. 001467 
.001800 
.001933 
. 0020UO 

.008000 

.009167 

.009667 

.0100 

.0133 

.0167 

.0200 

.0233 

.0300 

.  0333 

.0400 

.0500 

.0600 

.0800 

.1333 

Inch. 
0. 

.000133 
.000234 
.  000366 
.000367 
.000367 
.000333 
. 000133 
.000067 

.006000 

.001167 

.000500 

.000333 

.0033 

.0034 

.0033 

.0033 

.0067       , 

.0033 

.0067 

.0100 

.0100 

.0200 

.0533 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

.000033 

.000033 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    98.600 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Keduotion  in  diameter  at  point  of  rupture do. . .        .  085 

Keduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface fine  silky,  40  per  cent;  granular,  60  percent 

Elongatioxi  of  inch  sections ".14,  ".24  *,  ".18 
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Samples  from  Bollsd  Babj^el,  Kegulab  Stock  in  Use. 


BBEEOH  Em). 


No.  5580. 


Marks,  No.  49, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loads. 

Elongation 
I>er  inch. 

SncceMive 

I 

1 

Permanont 
set. 

Sacceasive 

permanent 

Bet. 

• 
Bemarlu. 

Total. 

Per  soaare 
inon. 

elongation 
per  inch. 

Pounds, 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

12,500 

14,600 

14,750 

15,000 

15,500 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
26,670 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
58,000 
50,000 

60,000  i 

62,000 

64,000 

68,000 

72.000 

76,000 

80,000 

84,000 

88,000 

02,000 

06,000 

100.000 

104,000 

106,680 

Inch. 
0. 

.000133 
.000367 
.000700 
.001067 
.001433 
.001800 
.002033 
.002100 
.003167 
.008500 
.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0600 
.0800 
.1233 

Inch. 
0. 
.000133 
.000234 
.000383 
.000367 
.000366 
.000367 
.000283 
.000067 
.001067 
.005333 
.0015 
.0033 
.0034 
.0033 
.0033 
.0084 
.0033 
.0088 
.0067 
.0067 
.0183 
.0200 
.0433 

Inch. 

0. 
0. 

Ineh. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strength. 

0. 

• 

General  summary. 


106,680 

50,000 

.1600 

.002100 
.064 


Tensile  strength  per  aqoftre inch  of  oriffinal  section •.•••••. pounds.. 

Elastio  limit  per  soxiare  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Bednction  in  diameter  at  point  of  rupture > do... 

Bednction  in  area  after  mpture,  per  cent  of  original  section 37. 6 

Position  of  mjptnre ".0  from  neck 

Character  of  brolcen  service fine  granular,  raidiating  from  a  spot  near  the  center 

Elongation  of  inch  sections ''.81*t  ".16, ''.U 

H.  Doc.  164 8 
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KIFLE-BARREL   STEEL,  .3O7OALIBEB. 


MUZZIiB  END. 


No.  5581. 


Marks,  No.  49. 

Diameter,  '^505. 

Sectional  area,  .20  square  incli. 

Ganged  length,  3''. 


Applied  loads. 

Elonsatioii 
perinoh. 

Snooeaslve 

elongation 

per  inch. 

Permanent 
set. 

Sneoessive 

permanent 

set. 

Bemarks. 

• 

Total. 

Per  square 
iDon. 

Pvundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 

12,400 

11,800 
12,000 
12,200 
12,400 
13,200 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21,200 
21,410 

Poundt. 
1,000 
5,000 
10,000 
90,000 
80,000 
40,000 
50,000 
65,000 
60.000 
61.000 
62,000 

59,000 
60,000 
61,000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
MM1600 
107,050 

Jneh. 
0. 

.000183 
.000888 
.000667 
.061000 
.001367 
.001700 
.001900 
.002067 
.002100 
.002133 

.003883 

.006000 

.008883 

.009383 

.0133 

.0167 

.0200 

.0233 

.0267 

.0338 

.0367 

.6467 

.0588 

.0667 

.0933 

.1200 

Jn^. 
0. 

.000133 
.000106 

.000684 

.000367 
.000383 
.000200 
.000167 
.000083 
.000083 

.001700 

.002167 

.002383 

.001000 

.008967 

.0034 

.0033 

.0083 

.0034 

.0066 

.0034 

.0100 

.0066 

.0134 

.0266 

.0267 

JneK 
0. 
0. 

Inch. 
0. 

Tnitlalload. 

Elastle  limit. 
LoadlUl. 

Tensile  strength. 

0. 

0. 

i  General  mmmiary. 

TOBilleBtnBglhparaqiiAniBohof  oriffiiialsMiion poimds..  107,000 

Elastic  limit  per  square  inch  of  original  section do...    01,000 

BUagstion  per  inon  after  mptore inch..     .1667 

JQlongation  per  inch  under  strain  at  elastic  limit do...  .602138 

Roduction  in  diameter  at  point  of  rupture do...       .696 

BfSduetisA in  are* after  mptare,  per  cent  of  original  section do...       84.0 

PoaltkMi  of  rwptui* 1"  from  neck 

Gbaraeler  of  broken  surCsce silky,  intersporsed  with  fine  granulation 

ElongstioB  of  inch  sections • ".2lP,  ".15,  ".10 
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Two  Samples  fbom  a  Babbel  that  had  been  Bollbd,  Cooled 
IN  Anty  Bbheated  in  Goal  Ftjbnaoe^  and  Anneaxed  in  Ohab- 

COAL. 

FBOM  MUZZLE  END. 


Ifo.  5547. 


Harks,  ^-A-M. 
Diaineter,  ^'.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  S'i. 


Applied  loads. 

Elonffation 
per  mch. 

Sueoaeaive 
elongatioii 
per  inoh. 

PenDanent 
set. 

Sttooeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

11,600 

12,000 

11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
18,200 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21,200 
21, 510 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
66,000 
56,000 
60,000 

56,000 
57,000 
58,000 
59,000 
60^000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
96,000 
162,000 
160,000 
107,560 

Inch. 
0. 

.000100 
.000800 
.000688 
.001600 
.001888 
.001667 
.001883 
.001967 
.602188 

.003300 

.004888 

.006167 

.007107 

.008088 

.000200 

.0133 

.0167 

.0200 

.0233 

.0267 

.0800 

.0667 

.0488 

.0500 

.0633 

.6838 

.1267 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.006334 
.000166 
.000134 
.000166 

.001367 

.000888 

.001834 

.001000 

.000866 

.001167 

.0041 

.0034 

.0038 

.0033 

.0034 

.0033 

.0067 

.6066 

.0067 

.0183 

.0200 

.0434 

Inch, 
0. 
0. 

Indi. 
0. 

Initial  load. 

Elaatlo  limit. 
LoadfelL 

Tensile  strength. 

0. 

1 

General  summarff. 

Tensile  strength  per  square  ineh  of  orisinal  seotion ponBds..  107,560 

Elastic  limit  per  saoare  inch  of  original  seotion do. . .    66^  000 

Blongatioo  per  incn  after  mpt ore inch . .     .  1867 

Elongation  per  inoh  ander  strain  at  elastic  limit do. . .  •  001967 

Reduction  in  diameter  at  point  of  mpture do...       .106 

Redaction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".28  fhmineck 

Ch.iracter  of  broken  surface silky,  with  trace  of  granulation 

Elongation  of  inoh  sections ".U,''.21*,".28 


116  rifle-bakrel  steel,  .30-callber. 

From  Breeoh  End  of  same  Barrel  as  No.  5547. 


No.  5548. 


Marks,  49-A  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applie<l  loads. 


Total. 


PoundM. 

200 

l,UOO 

2.000 

4,000 

6,000 

8,000 

10,200 

11,000 

11,200 

11,400 

11,600 

11,000 
11,200 
11,400 
11,000 
11,800 
12,000 
12.400 
13,200 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21,200 
21,270 


Per  sq  uare 
inch. 


Pound9. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
51,000 
55,000 
56,000 
57.000 
58,000 

55,000 
56,000 
57,000 
58,000 
M,000 
60.000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
96,000 
102,000 
106,000 
106,350 


ElonEation 
por  Inch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.001900 
. 001967 
.002000 
.002133 

.003033 

.003567 

.007000 

.007600 

.  008033 

.008600 

.009833 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0433 

.0533 

.0667 

.0967 

.1167 


Succeaaive 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000367 
.000200 
.000067 
.000033 
.000133 

.000900 

.000534 

.  003433 

.000600 

.000433 

.000567 

.001233 

.003467 

.0034 

.0033 

.0033 

.0034 

.  0066 

.0034 

.0066 

.0100 

.0134 

.0300 

.0200 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell 


Tensile  strength. 


Oeneral  aummary. 

Tensile  strenth  per  square  inch  of  original  section pound  s . .  106, 350 

Elastic  limit  per  square  inch  of  original  section do . . .    57, 000 

Elongation  per  incn  after  rupture inch. .      .  1767 

Elongation  x»er  inch  under  strain  at  elastic  limit ^ do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .  105 

JEteduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".98  from  neck 

Character  of  broken  surface silky,  witli  trace  ofgranulation 

Eloo^tionof  inch  sections ".27*,  ".16,  ".10 
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Bab,  l".a5  Diameter. 


No.  5539. 


Marks,  60. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'\ 


App1i<Ml  loads. 

Elongation 
per  inch. 

Suooeaaive 

elonfcation 

per  inch. 

Permanent 
set. 

Snccesaivo 

permanent 

set. 

Bemarka. 

Total. 

Per  M  aare 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

15,200 

15,400 

14,800 
15.000 
15  200 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
60,000 
60,000 
70,000 
75,000 
76,000 
77,000 

74.000 
76,000 
7ti  fiAn 

Jnek. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001967 
.002333 
.002538 
.002567 
.002638 

.006000 

.009500 

.010333 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0500 

.0567 

.0800 

.1300 

Inch. 
0. 

.000100 
.000200 
.000333 
.090334 
.000333 
.000333 
.000334 
.000366 
.000200 
.000034 
.000066 

.002367 

.004500 

.0008.13 

.002967 

.0034 

.0033 

.0038 

.0034  ' 

.0033 

.0067 

.0033 

.0100 

.0067 

.0233 

.0500 

Ineh. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

0. 

.....•••..•. 

16. 000           M)  Ann 

16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,890 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

108.000 

112,000 

116.000 

120,000 

121,950 

• 

General  summary. 

Tensile  strennfth  per  square  Inch  of  original  section ponnds . .    121, 950 

ISlastic limit  per  sauare  inch  of  original  section do...      77,000 

Elongation  per  incn  after  rupture inch..       .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...    .0020.13 

Keduction  in  diameter  at  point  of  rupture do ...         .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1". 47  from  neck 

Character  of  broken  surface very  fine,  silky 

Elongation  of  inch  sections Ml,  ^28^  ".11 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 

New  Stock. 


2^0.5540. 


Marks,  61. 

Diameter,  '^505 

Sectional  area,  .20  square  inob. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inoh. 

Sneooaaiye 

elongation 

perlnob. 

Permanent 
set. 

SnooeMiye 

permanent 

set 

Remarks. 

Total. 

Peraqaare 
inoh. 

Poundi, 

200 

1,000 

2,000 

4;  000 

6,000 

8,000 

10,000 

12,000 

13,000 

14,000 

14,600 

14,800 

14,000 

14,400 
16,200 
16.000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,860 

PaundM, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
78,000 
74,000 

70,000  { 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

06,000 

100,000 

104,000 

106,800 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001733 
.008138 
.002333 
.002500 
.002600 
.002767 

.004883 

.010000 

.0167 

.0233 

.0267 

.0300 

.0367 

.0433 

.0533 

.0688 

.0867 

.1483 

Iiuh. 
0. 

.000133 
.000200 
.000834 
.000333 
.000867 
.000368 
.000400 
.000200 
.000167 
.000100 
.000167 

.002066 

.005167 

.0067 

.0066 

.0034 

.0033 

.0067 

.0006 

.0100 

.0100 

.0234 

.0566 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
LoadfeU. 

TenaUe  strength. 

** 

"o.    

.000067 

.000067 

• 

Gtmeral  aummarff, 

TeMlleBtrengih  per  ■quale  inob  of  original  section.... ••••••• pounds..  100,800 

Slastio  limit  per  squAre  inch  of  original  section ^ do...    73,000 

Elongation  per  inch  after  rupture inch..    ".2307 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Beduction  in  diameter  at  point  of  rnptnre do...     ".145 

Bednction  inareaafterrnpture,  per  cent  of  original  section 40.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface very  fine,  silky 

Elongation  of  inch  MctUtts...., ...••..•...•.•.... ".16,  ".40*.  ".15 


rifle-barrel  8teel,  .30-oalibeb. 
Fbok  Foboed  Barbel  of  Kbw  Stock. 
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No.  5541. 


Marks,  61  A. 

Diameter,  '^505. 

Sectional  area,  .20  square  incb. 

Gauged  leugth,  3^'. 


Appliml  loftds. 

SloDntloQ 
per  Inch. 

SnooeMiye 

jBloocatloii 

perlnch. 

Permanent 
set. 

BuooeMive 
permAoent 

set. 

Kemarks. 

Total. 

Per  Boiuue 
inoli. 

Pounds. 

800 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

-.18,000 

18,200 

11,200 
11,400 
11.600 
11,800 
12.000 
12,800 
13.600 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
10,200 
80,000 
80,610 

Pounds. 
1.000 
6.000 
10,000 
20.000 
30.000 
40,000 
50.000 
60,000 
61,000 

66.000 
67,000 
68.000 
59,000 
60,000 
64,000 
68,000 
78,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
108,660 

Inek. 
0. 

.000133 
.000638 
.000667 
.001000 
.001367 
.001700 
.002083 
.003333 

.004267 
.004667 
.00800G 
.000338 

.010000 

.0138 

.0200 

.0238 

.0267 

.0800 

.0667 

.0433 

.0633 

.0633 

.0867 

.1400 

0. 

.000183 
.000200 
.000834 
.000338 
.000367 
.000888 
.000888 
.001800 

.000934 

.000400 

.003888 

.001833 

.000667 

.0033 

.0067 

.0088 

.0034 

.0088 

.0067 

.0066 

.0100 

.0100 

.0884 

.0688 

Inek, 
0. 
0. 

0. 

Initua  load. 

• 

Elaatlo  Uuit 
LoadfeU. 

Tenaile  atrengtb. 

0. 
0. 

General  ewmmarff, 

Tenaile  atiangth  per  squaie  inch  of  original  eeetion • ••ponnda..  102,650 

Blaaticlimitper  Muare inch  of  original  aectton do...    60,000 

BlongaUon  per  inch  after  raptnre inch..      .2133 

Elongation  per  inch  under  strain  at  elaBtio  Unit do...  .002033 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Bednotion  in  area  after  rupture,  per  cent  of  original  section., 87.1 

Poaltion  of  rupture 1".6  fh>m  neclc 

Character  of  broken  surface aillLy,  interspersed  with  fine  granulation 

Khagation  of  inch  eeottoaa • Mi,  ".88*, 'MB 
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rifle-barrel  steel,  ,30-caliber. 
New  Sample,  Bar  V^A  Diameter. 


No.  6542. 


Marks,  62. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Suocessive 

elongation 

per  inch. 

Permanent 
sot. 

Snooeesire 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Pounda. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15,600 
15,800 
16,000 
16, 200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24.000 
24,800 
25,600 
26,400 
27,200 
27,980 

PoundM. 

1,000 

5,000 

10,000 

20,000 

80.000 

40,000 

50.000 

60,000 

70,000 

75,000 

78,000 

79,000 

80.000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87.000 

88.000 

89,000 

90,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

136,000 

139,900 

Ineh, 
0. 

.000188 
.000833 
.000700 
.001033 
.001367 
.001733 
.002100 
.002500 
.002700 
.002867 
.002033 
.003067 
.003333 
.004267 
.004000 
.006100 
.006667 
.007033 
.007467 
.008067 
.008833 
.000500 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0383 
.0867 
.0433 
.0500 
.0667 

Ineh. 
0. 

.000133 
.000200 
.000367 
.000333 
.000334 
.000366 
.000367 
.000400 
.000200 
.000167 
.000066 
.000134 
.000266 
.000034 
.000633 
.001200 
.000567 
.000366 
.000434 
.000600 
.000766 
.000667 
.0038 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

» 

Elaatio  limit. 
Tensile  strength. 

.000033 
.000033 
.000033 

.000038 
0. 
0. 

.000300 

.000267 

.0034 

.0083 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0167 

:::::::::::::::::::::: 

General  summary. 

Tensile  strength  per  sq nare  inch  of  original  section .* pon n ds . .  139, 000 

Elastic  limit  per  so aare  inch  of  original  section do . . .    79, 000 

Elongation  per  inoli  after  rupture inch. .      .  1533 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002933 

Kedoctionindiameter  at  point  of  rupture do...        .105 

Be<luction  in  area  after  rupture,  per  cent  of  original  section do. . .       37. 1 

Position  of  rupture 1".5  from  neck 

Character  of  broken  snrfiioe very  fine  silky,  cap-shaped  ends 

Ekmgationofinohaeotions ^10,  ".26-,  ".10 


RTPLE-BARRELr  STEEL,  .80-CALIBER. 
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New  Sample,  Bar  1'M5  Diameter. 


No.  6543. 


Marks,  63. 

Diameter,  ".506, 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Appliecl  loads. 

Elongation 
per  inch. 

• 

Saocesaive 

elongation 

per  inch. 

Permanent 
set. 

Snooeesive 

permanent 

set. 

Kemarks. 

Total. 

Per  Bqnare 
incn. 

PoundM. 

200 

1.000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,000 
14.200 
14.400 
14.600 
14,800 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,000 
24.000 
24, 410 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 

70,000 

71,000 

72,000 

73,000 

74,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

122,050 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001333 
.001667 
.002000 
.002400 
.002433 
.003000 

.  0a5333 

.008367 

.009033 

.000633 

.010067 

.01^3 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0467 

.0567 

.0767 

.1100 

Indt. 
0. 

.000138 
.  000167 
.000333 
.000334 
.000366 
.000334 
.000333 
.000400 
.000033 
.000567 

.0023.33 

.003034 

.000666 

.000600 

.000434 

.0032:» 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0033 

.0067 

.0100 

.0200 

.033:i 

Inch. 
0. 

Indt. 
0. 

Initial  load. 

filastio  limit. 
Load  fell. 

Tensile  strength. 

0. 

0. 

■  *  ■  "  * 

General  aumvuary. 

Tensile  strength  per  square  inch  of  original  section ••••..•••... ...pounds..  122,050 

Elastic  limit  per  sn iiare  inuli  of  original  section do. . .    71, 000 

Elongation  per  inch  after  rupture inch..      .1733 

Elongation  per  inch  nnder  strain  at  elastic  liroi  t do...  .  002433 

Redaction  in  diameter  at  point  of  raptnro do. . .        .  115 

Reduction  in  area  aft<er  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface flne  silky ;  trace  of  granulation ;  cup-nhaptnl  ends 

Elongation  of  inch  sections 'MO, ".  29*. ".  13 


> 
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RIFLE-BARREL  STEEL,  .30-CALI6EB. 


New  Sample,  Bab  l/a5  Diakbtxb. 


No.  5544. 


Marks,  64. 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


PoundM. 

aoo 

1,000 
2,000 
4,000 
6,000 
B,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,000 
14.800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16.400 
16,600 

16,800 

17,000 
17,200 
17,400 
17,600 
18,400 
10,200 
20,000 
20,800 
21,000 
22,400 
23,200 
24,000 
24,800 
25,600 
26,400 
27,200 
27,510 


PerBqnare 
incn. 


Poundg. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
7»,000 
80.000 
81,000 
82,000 
83,000 

84,000 

85,000 

86,000 

87,000 

88,000 

02,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

136,000 

137,550 


ElonsAtion 
perlnoh. 


Inek. 
0. 

.000138 
.000333 
.000700 
.001000 
.001367 
.001733 
.002100 
.002467 
.002533 
.002567 
.002600 
.002633 
.002667 
.002700 
.002783 
.002800 
.002833 
.002900 
.002967 
.003033 
.003100 
.003300 
.005667 
.006833 
.007900 
.008667 
.000133 
.0133 
.0107 
.0200 
.0200+ 
.0233 
.0267 
.0300 
.0367 
.0400 
.0467 
.0600 
.0767 
.1000 


{: 


SnoceaBive 

elongation 

permch. 


Inch. 
0. 

.000133 
.OOOSOO 
.000367 
.000300 
.000367 
.000866 
.000867 
.000367 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000067 
.000067 
.000066 
.000067 
.000200 
.002367 
.001166 
.001067 
.000767 
.000466 
.004167 
.0034 
.0033 
.0000+ 
.0033 
.0034 
.6033 
.0067 
.0033 
.0067 
.0133 
.0167 
.0233 


Permanent  permanent 
*®*-  set. 


0. 
0. 


Inek, 


0. 


Inek. 


000033 


000067 


000033 


,000034 


Remarlca. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqaare  inoh  of  original  section poands..  137,650 

BlastioUmitper  sqoAre  inch  of  originafsection do...    83,000 

Elongation  per  incn  after  niptnre .*. inch..      .1400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .003100 

Bednotion  in  diameter  at  point  of  rupture do...       .006 

Bednction  in  area  after  rupture,  percent  of  original  section 34.0 

Position  of  rupture l".08ftom  neck 

Character  of  broken  surface fine  silky,  interspersed  with  fine  granulation ;  cup-shaped  ends 

Skmgatkni  of  iaohMotiaaa.t  #••••• ".08,  ".12,  ".22* 


BIFLE-BARREL   STEEL,  .30-GALIBER. 
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Sanderson's  Tool  Steel  for  Heavy  Barrel,  .30  Caliber. 


No.  5553. 


Mark,  S. 

Diametery  '^664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3^'. 


Applied  IomU. 

Elonfffttion 
per  mcli. 

SaoooMive 

eloDgation 

per Inob. 

Permanent 
set. 

Saoceasive 

permanent 

set. 

Bemarks. 

Total. 

Per  Bqwure 

Powki*. 
250 
1,250 
2,600 
5.000 
7,500 
10,000 
12,000 
12,250 
12.600 
12,750 
18,000 
13,260 
13,500 
13,760 
14,000 
14,260 
14,500 
14,760 
15,000 
15,500 
16,000 
17,600 
19,000 
20,500 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
28,060 

Pound§. 

1.060 

5,000 

10,000 

20,000 

80,000 

40,000 

48,000 

49,000 

50.000 

51.000 

52,000 

68,000 

54,000 

55,000 

56,000 

57,000 

58,000 

50.000 

60,000 

62,000 

64,000 

70,000 

70,000 

82,000 

88,000 

92,000 

96,000 

100,000 

104,000 

.108,000 

112,000 

115,920 

IfUk, 

0. 

.000188 
.000300 
.000667 
.001000 
.001367 
.001683 
.001667 
.003333 
.004200 
.004667 
.005838 
.005633 

0. 
.000133 
.000167 
.000367 
.000383 
.000367 
.000266 
.000034 
.001666 
.000887 
.000467 
.000666 
.000300 

Jfidk. 
0. 
0. 

Jneft. 
0. 

Initial  load. 
Blaatlc  limit. 

Tensile  strength. 

0. 

1 

\ 

■•• •••••••-•■••. ••••••••• 

1 

i 

.005867    i      .000284 

. 

.006100 
.006467 
.006000 

.007267 

.007833 

.008667 

.0100 

.0183 

.0167 

.0200 

.0233 

.0967 

.0267 

.0338 

.0367 

.0483 

.0500 

.000233 

.000367 

.0004:18 

.000367 

.000566 

.000634 

.001833 

.0033 

.0084 

.0033 

.0033 

.0084 

.0000 

.0066 

.0034 

.0066 

.0067 

Tensile  strength  per  sqnare  inch  of  original  section .....poimds..  115,030 

Klastio  limit  per  souare  inch  of  original  section do...    49,000 

Elongation  per  incD  after  mptore inch . .      .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Bednctlon  in  diameter  at  point  of  ruptnre do...       .044 

Seduction  in  area  after  rapture,  per  cent  of  original  section 15. 0 

Position  of  ruptnre , ".80  from  neck 

Character  of  broken  snrfhce fine  granular 

Elongation  of  inch  sections... •••• ".04,  ".04,  ".10* 
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BIFLE-HARREL   STEEL,  .30-OALIBER. 


Special  Grade  of  Steel. 


No.  5562. 


Marks,  61-S. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Sacccssive 

elongation 

per  inch. 

Permanent 
sot. 

Inch. 
0. 
0. 

Sncoeflsive 

permanent 

set. 

Semarks. 

TotaL 

Per  sqaare 
incn. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,  000 

74,000 

75,000 

76,000 

78,000 

80,000 

88,000 

92,000 

96,000 

100, 000 

104. 000 

108  000 

Pounds. 
250 
1  250 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001367 
.  001700 
.002007 
.002233 
.002433 
.002467 
.002533 
.001500 
.005600 
.006000 
.006667 
.007567 
.010067 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 
.0633 
.0933 
.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000334 
.000333 
.000367 
.000166 
.000200 
.000034. 
.000066 
.001967 
.001100 
.000400 
.000667 
.000900 
.003100 
.002033 
.  0034 
.0033 
.0033 
.0034 

.oo:t3 

.0033 
.0067 
.0067 
.0060 
.0100 
.0300 
.0134 

Inch, 
0. 

Initial  load. 
Elastic  limit 

TenHile  strength. 

2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
16,250 
17,500 
lTr750 
18,000 
18,250 
18,500 
18,750 
19,000 
19,500 
20,000 
22,  000 
.23.000 
24.000 
25,000 
26,000 
27,000 

0. 

0. 

1 

1 

1 

1 

1 

1 

............ 

1 

1 

28,000           112,000 
29,  000           116.  000 

1      ;:" . 

30,000 
81,000 
32.000 
33.000 

120,  000 
124,000 
128,000 
132.  000 

1 

1 

33.120    ^       132.480 

1 

General  summary. 


Tensile  stren/^th  pQr  sqnnre  inch  of  original  section ponnds 

Elastic  limit  per  saiiare  inch  of  originalsection do. 

Elongation  i>er  incii  aft^r  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Keduction  in  diameter  at  pointof  rupture do. 

Reclnction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture : at  middle  of  Rt«m 

Character  of  broken  surface silky,  with  fine  granulation  near  circumference 

Elongation  of  inch  sections .* ".10,  ".25*/M0 


132, 480 

72,000 

.1500 

.002533 

.104 

33.5 


KIFLE-BARREL    STEEL,  .30-CALIBEB. 


126 


Special  Steel. 


No.  5575. 


Marks,  No.  65. 

Diameter,  ".505. 

Sectional  area,  .20  square  iuch. 

Gauged  leiigtb,  3^\ 


Applied  loads 
Total.      '»;.X 


Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

13,200 

13,400 

12,200 
12,400 
12.600 
13,000 
13,600 
14,000 
14,400 
14,  MM) 
15.200 
16.000 
16,800 
17.600 
18,400 
19,200 
19, 420 


Per  square 
incl 


Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
66,000 
66,000 
67,000 

61.000 
62,000 
&%000 
65,000 
68,000 
70.000 
72,000 
74,000 
76,  000 
80.000 
84,000 
88,000 
92.000 
96,000 
97,100 


per iQcn. 


Inch. 


0. 


.000133 
.000333 
.000667 
.001000 
.001367 
. 001733 
.001933 
.002133 
.  002333 
.002400 
.002467 

.005000 

.005500 

.0100 

.0133 

.0167 

.  0200 

.0233 

.0267 

.0300 

.0333 

.0433 

.0533 

.0700 

.1067 

.1433 


ri 


per  inch. 


Inch. 
). 

.000133 
.000200 
.000334 
.  000333 
.  000367 
.000366 
.000200 
.000200 
.000200 
.000067 
.000067 

.002533 

.  ooa^oo 

.0045 
.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0100 
.0100 
.0167 
.0367 
.0366 


Pemianent 

HOt. 


Siicfossi  ve 
pcnnanent  i 
set.       I 


lleiuarkH. 


Inch. 


0. 
0. 


Inch. 


0. 


luitlal  load. 


KlnMtic  limit. 
Load  fell. 


Tensilo  struDgth. 


General  stnnmary. 

Tensile  Btrength  per  square  inch  of  original  section iM>and8..    97,100 

Elastic  limit  per  square  inch  of  original  section do. . .    67, 000 

Elongation  per  inch  after  rupture inch. .      .  21 33 

Elongation  per  inch  under  strain  at  elastic  li niit ^ do. . .  .  002467 

Reduction  in  diameter  at  point  of  rupture do. . .        .  135 

Keduction  in  area  after  rupture,  per  cent  of  original  section 40. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cnp  .shaped 

Elongation  of  inch  sections "M,  ".36^  ''.14 
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RIFLE-BARREL   STEEL,  .30-OALIBER. 


SPBGL4X  Barbel. 


No.  6576. 


Marks,  Ko.  66. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  3". 


Applied  loads. 

• 

Eloneation 
peruieh. 

Snooessive 

elongation 

perinch. 

Fermanent 
set. 

Snoeemive 

permanent 

eet. 

Semarks. 

Total. 

Per  Boaare 
incli. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 

56,000 

56,000 

57.000 

58,000 

59,000 

60,000 

64,000 

68.000 

72,000 

76.000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104,000 

108,000 

112,000 

115. 300 

Inch. 

0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
.001900 
.002000 
.003000 

.004000 

.005000 

.006667 

.007167 

.007733 

.008500 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0500 

.0633 

.0800 

.1300 

Jnek. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000333 
.000167 
.000033 
.000100 
.001000 

.001000 

.001000 

.001667 

.000500 

.000566 

.000767 

.0048 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.6067 

.0133 

.0167 

.0500 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elafltic  limit. 
Load  fell. 

0. 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,300 

Elasticlimit  per  sooare  inch  of  original  section  do...    56,000 

Elongation  per  incn  after  rupture inch . .      .  1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Beduction  in  diameter  at  point  of  rupture do . . .       .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  scctinu 20. 5 

Position  of  rupture 1".66  from  neck 

Character  of  broken  surface flne  granular 

Elongation  of  inch  sections ".12,  ".20*.  ".12 


bifle-barrel  8teel,  .30-caliber. 
Special  Barrel. 
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No.  6577. 


Marks,  No.  66. 

Diameter,  ^'.605. 

Sectional  area,  .20  square  incli. 

Gaaged  length,  3'^ 


Applied  loads. 

Eloncation 
per  inoh. 

Sacoeflaive 

elongation 

perlnch. 

Permanent 
set. 

Suooesslye 

permanent 

sot. 

Remarks. 

Total. 

Per  Miiare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,800 

10,400 
10,600 
10,800 
11,000 
11,200 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
22,610 

Pounds, 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
50,000 
54,000 

52,000 

58,000 

64,000 

55,000 

66,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

113,060 

Inch, 
0. 

.000167 
.000383 
.000700 
.001067 
.001433 
.001767 
.001088 

.008683 

.004667 

.006667 

.006883 

.007000 

.0100 

.0183 

.0167 

.0200 

.0288 

.0267 

.0800 

.0383 

.0867 

.0400 

.0467 

.0567 

.0667 

.0900 

Inch, 
0. 

.000167 
.000166 
.000867 
.000867 
.000366 
.000334 
.000166 

.001700 

.001084 

.001000 

.000666 

.000667 

.0030 

.0033 

.0034 

.0088 

.0083 

.0084 

.0038 

.0088 

.0084 

.0033 

.0067 

.0100 

.0100 

.0283 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section pounds. .    113, 060 

Elastic  limit  per  sanare  inch  of  origins  section do. . .      54, 000 

Elongation iMr  incn  after  rnptare inch..       .0^3 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  001933 

Seduction  in  diameter  at  point  of  rupture do. . .         .  025 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 9. 5 

Position  of  rupture T'.OO  flrom  neck 

Character  of  broken  siuface flnejsranular 

Elongation  of  inch  secttons - ".00,  ".10,*".09* 


S 
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RIFLE-BABBEL   STEEL,  .30-GALIBEB. 

'     No.  5578. 


Marks,  No.  67. 

Diameter,  ".564. 

SectioDal  area,  .25  sqaare  iuch. 

Gauged  length,  3". 


Applied  loodH. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12, 500 

15,000 

16,750 

16,500 
16.750 
17,000 
17,500 
18,000 
19,000 
20,000 
21,000 
22,  000 
Zi,  000 
24,000 
25,000 
26, 000 
27,000 
28,000 
28,880 


Per  square 
inch. 


Poundg. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
67,000 

66,000 

67.000 

68,000 

70,000 

72.000 

76,000 

80,000 

84,000 

88,  (KX) 

92,000 

96,000 

100,000 

104,000 

108, 000 

112,000 

115, 520 


Elongation 
porinch. 


Ijieh. 
0. 

.000133 
.000333 
. 000700 
.001067 
.001433 
.001800 
.002167 
.002433 

.006667 

.007500 

. 008333 

.  009333 

.0133 

.0167 

.0200 

.0233 

.  0267 

.  03O0 

.0333 

.0367 

.0467 

.0533 

.0667 

.1233 


Sucoessive 

eloneation 

perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sacoesaive 

permanent 

set. 

Keuiarks. 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000366 
.000367 
.000367 
.000266 

.004234 
.000833 
.000833 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 

"o. 

0. 

.001000 

.  003967 

.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0100 
.0066 
.0134 
.0566 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  115,520 

Elastic  limit  jior  souare  iuch  of  original  section do...    67,000 

Elongation  per  incn  after  rupture inch . .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002433 

Keducllon  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  percent  of  original  section 38.6 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  at  the  circumference 

Elongation  of  inch  sections ".11,  ".27*,  ".13 


BIFLE-BABREL    STEEL,  .30-CALIBER. 
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No.  5579. 


Marks,  No.  67. 

Diameter,  ".505. 

Sectional  area,  .20  s<iaare  incb. 

Gauged  leugtli,  3''. 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

13. 200 

13,600 

13,000 
13,200 
13,400 
13,600 
14,400 
15,200 
16,  (HX) 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
23,220 


Per  square 
iiicli. 


rounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60.000 
65,000 
66,000 
68,000 

65,000 

66,000 

67,000 

66,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112.000 

116, 100 


Elongation 
per  Inch. 


Inch.  ' 
0. 

.000i:i3 
.000333 
.000667 
.001000 
. 001383 
.001667 
.001833 
.002033 
.002200 
.002267 
.002300 

.003267 

.004607 

. 007433 

.008333 

.0100 

.0133 

.0167 

.0200 

.0233 

,0300 

.0333 

.0400 

.0433 

.0567 

.0667 

.1167 


SucceAsiye 

oloDj^utiou 

per  luob. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000333 
.000334 
.000106 
.000200 
.000167 
.000067 
.000033 

.000967 

.001400 

.002766 

.  000900 

.001667 

.0033 

.0034 

.0033 

.0033 

.0067 

.0033 

.0067 

.0033 

.0134 

.0100 

.0500 


Pcriiianent 
set. 


Soccessive 

pemianeiit 

set. 


Inch. 


0. 
0. 


Inch. 


Kemarks. 


0. 


Initial  load. 


0. 


0. 


Klastic  limit. 
Load  Jell. 


Tousile  strength. 


General  summary. 

Tenailo  strength  per  sq  oare  inoh  of  original  section pounds . .  116, 100 

Elastic  limit  per  snoare  inoh  of  orlginu  section do. . .    68, 000 

Elongation  per  Incii  after  mptare inch . .      .  1767 

Elongation  per  incli  under  Htrain  at  elastic  limit do. . .  .  002300 

Kednction  in  diameter  at  point  of  rupture do. . .        .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Elongation  of  inrh  sections 'Ml  ".28»,  ".14 

H.  Doc.  164 9 
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EIFLE-BAKRKL    STEEL,  .30-CALlBER. 


No.  5604. 


Marks,  68-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  iDch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
13,000 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
16,200 
15,400 
15,600 
15,800 
16,000 
17.000 
18,000 
19,  000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,  410 


Per  Hquare 
inch. 


Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

55,000 

60,000 

65,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

70,  000 

80.000 

85,000 

90,000 

95,  000 

100,000 

105.  000 

110,000 

1 15,  000 

120,000 

125,000 

127,  050 


Eloneation 
periDch. 


IneK 

. 000133 

.000300 

.000667 

. 001033 

. 001400 

. 001733 

.001900 

.002100 

.002300 

.002467 

.002533 

.  002667 

.002900 

.004533 

.005200 

.006000 

.006487 

.007167 

. 007767 

. 0U8333 

. 009167 

.0133 

.0167 

.0200 

.  0233 

.0300 

.  0333 

.0433 

.0500 

.0733 

.1067 


Sncoesflive 

elou^ation 

per  inch. 


Inch. 
0. 

.000133 
. 000167 
.000367 
.000366 
.  000367 
. 000333 
.  000167 
.000200 
.  000200 
.000167 
.000066 
.000134 
. 000233 
.001633 
. 000667 
.000800 
.000467 
.000700 
.  0006C>0 
.000566 
.000834 
. 004133 
.0034 
.0033 
.0033 
.0067 
.  0033 
.0100 
.0067 
.0233 
.0334 


Permanent 
set. 


Sncceaaive 

permanent 

aet. 


Inch. 


0. 
0. 


0. 


0. 


.000100 


.  005867 


Inch. 


0. 


.000100 


. 006767 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  nection ponnds . .  127, 050 

Elastic  limit  per  square  inch  of  originiu  section do. . .    69, 000 

Elongation  per  incn  after  ruptare inch. .      .  1300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002467 

Reduction  in  diameter  at  point  of  rupture do. . .        .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surfaoo fine  granular,  radiating  from  a  silky  spot  at  the  center 

Elongation  of  incheections ".09,  ".21*,  ".09 


RIFLE-BARREL   STEEL,  .dO-CALIB£R. 
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No.  5605. 


Marks,  68-2. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 


Totol. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 


Per  saaare 
inon. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

^0,000 

40,000 

50,000 

60,000 

70,000 

71.000 

72,000 

73,000 

74.000 

75,000 

76,000 

80,000 

85.000 

90,000 

96,000 

100,000 

105.000 

110,000 

115,000 

120.000 

125,000 


Blon^ation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
.001700 
.002067 
.0024.'i3 
.002500 
.002533 
.002'i67 
.002600 
. 002767 
.008200 
.0100 
.0133 
.0167 
.0233 
.0267 
.0333 
.0400 
.0467 
.0633 


-i___«4,i-_    Fermanent 
elongation  ^ 

per  Inch. 


Ineh. 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.000367 
.000367 
.000366 
.000067 
.000033 
.000034 
.000033 
.000167 
.005433 
.0018 
.0033 
.0034 
.0066 
.0034 
.0066 
.0067 
.0067 
.0166 


Inch. 


SuGoessive 

permanent 

«et. 


Inch. 


0. 
0. 


0. 
0. 


0. 


.000033 


.005067 


.000033 


Remarks. 


Initial  load. 


EluHtic  limit. 


.005034 


Teunile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sn  naro  inch  of  original  section  do . . 

Elongation  per  incn  after  rupture inch. 

Elongation  per  incli  under  straiu  ut  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  intempersed  with  fine  grauuJatiou ;  cup  shaped 

Elongation  of  inch  sections ".11,  ".27*,  ".11 


125,000 

74,000 

.1633 

.002600 

.105 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


No.  5606. 


Marks,  68-3. 

Diameter,  ".505. 

Sectioual  area,  .20  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 
TotaL     ^«^_»J^ 


Found*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

13, 200 

13,400 

13,600 

13.  800 

14,000 

15.000 

16.000 

17,000 

18,000 

19,  000 

20,000 

21.000 

22,000 

23,000 

23,d40 


Per  sqnaro 
inol 


Pound*. 

1,000 

5,000 

10,000 

20, 000 

30,000 

40,000 

50,000 

55,000 

60,000 

65,000 

66,000 

67,000 

68,000 

60,  (HH) 

70,000 

75.000 

80.000 

85.000 

90.000 

95,000 

100,000 

105,  000 

110,000 

115,000 

119, 700 


Elongation 
per  inch. 


Inch. 
). 

.000133 
.000333 
.000667 
.001033 
. 001367 
.001700 
.001867 
.002067 
. 002267 
. 002333 
.002367 
.  002467 
.  002533 
.006133 
.0100 
.0133 
.0167 
.0200 
.0267 
.0333 
.0400 
.0500 
.0667 


SuccoAsive 

elongation 

per  inch. 


Inch. 


0. 


.000133 

.000200 

.  000334 

.000366 

.  000334 

.  00033.3 

.000107 

. 000200 

. 000200 

.000066 

.000034 

.000100 

.000006 

. 003600 

.003867 

.  0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0100 

.0167 


Permanent 
set. 


SueceAsive 

permanent 

set. 


Inch. 


0. 
0. 


Kemarks. 


Inch. 


0. 


0. 


000033     I       .000033 


003307  .  003334 


Initial  load. 


Elastic  limit. 


TenHilo  .strength. 


General  ainnmary. 

Tensile  strength  per  square  inch  of  ori«j;inal  section pounds. .  1 19, 700 

Elastic  limit  x>er  sanare  inch  of  original  section do. . .    67, 000 

Elongation  per  Incn  after  ruptnre inch . .      .1  KjS 

Elongation  per  inch  under  strain  at  (elastic  limit do  . .  .  002367 

Reduction  in  diameter  at  poin  t  of  rupture do. . .        .  095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  intersperHed  with  fine  granulation ;  cup  shaped 

Elongation  of  inch  sections -...  ".10,  ".26*,  ".10 
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No.  6607. 


Marks,  68-4. 

Diameter,  ".505. 

SectioDal  area,  .20  sqnare  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffatioTi 
I>orlnoh. 

SnoooflHive 

elon^tion 

per  iucb. 

Perinaiient 

sot. 

SuccoBaive 

pemianont 

set. 

. 

Total. 

Per  sqnare 
inon. 

KemarkH. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10.000 

11.000 

12,000 

13,000 

14,000 

14,200 

14,400 

14,600 

14.800 

l.^OOO 

15.200 

15,400 

15,600 

15,800 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2.*},  000 
24,000 
25,000 
25,970 

PoundM. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 

78,000 

79,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.  000 

115,000 

120,000 

125,000 

129.860 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001367 
.  001700 
.001867 
.002067 
.002233 
.002433 
.002467 
.002500 
.002533 
.002567 
.002633 
.002700 
.002800 
/    .003667 
\    .007167 
.  007700 
.008333 
.0100 
.0167 
.0200 
.0233 
.0267 
.0333 
.0400 
.0*67 
.0633 

Inch. 
0. 

.000133 
.000200 
. 000334 
.000333 
.000367 
.  000833 
.  000167 
.000200 
.000166 
.000200 
.000034 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

.000033 
.000033 

< 

.  000034 

.000066 

.000067 

.  000100 

.000867 

.003500 

.000533 

.000633 

.001867 

.0067 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0166 

■>■>■*•••          • 

Elastic  limit. 

.005167 

.005167 

TciiHilo  slrougth. 

General  summary. 


Tensile  stren^li  per  sqnare  inch  of  original  section pounds 

Elastic  limit  per  sauare  inch  of  original  section do . 

Elonf^ation  per  incn  after  ruptnre inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  In  diamet«r  at  i>oint  of  ruptnre do. 

liednctiun  in  area  after  rupture,  jier  cont  of  original  soction 30. 7 

Pfwition  of  rupture 1".15  from  neck 

(/'liaiacter  of  broken  surface silky,  interB|>er.Hcd  wit  li  tiiiH  ^muulation ;  cup  shaped 

Elongation  of  inch  section .* ".15,  ".20,*  ".09 


129,850 

76,000 

.1467 

. 002700 

.085 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 


Steel  from  Breech  and  Muzzle  of  a  Rolled  Kifle  Barrel, 
Gal.  .30,  WHICH  has  been  Annealed  in  Charcoal. 


No.  5611. 


Marks,  63  B. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonnitien 
peruich. 

Sacoeasive 

elongation 

peruich. 

Permanent 
set. 

ISaccesaive 
permanent 
set. 

Remarks. 

Total. 

Per  sqaare 
inoli. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11.000 

11,200 

11,400 

11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,800 
13,600 
14,400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
56,000 
56,000 
57,000 

55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 

Inch. 
0. 

.000133 
.000300 
.000607 
.001033 
.001367 
.001700 
.001867 
.0C1867 
.001900 

.003667 

.006000 

.007000 

.007667 

.008200 

.009267 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0383 

.0400 

.0467 

.0567 

.0733 

.1333 

Inch. 

0. 

.000133 
.000167 
.000367 
.000366 
.000334 
.000383 
.000167 

0. 
.000033 

.001767 

.002333 

.001000 

.000667 

.000533 

.001067 

.004033 

.0034 

.0033 

.0033 

.0084 

.0033 

.0033 

.0067 

.0067 

.0100 

.0166 

.0600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

0. 

.006833 

.006833 

Tennile  strength. 



i  Oeneral  summary. 

Tensile  strength  per  square  inch  of  originAl  seotion pounds..  108,000 

Elastic  limit  per  sanare  inch  of  original  section do. . .    57, 000 

Elongation  per  incn  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elaAtio  limit do...  .001900 

Reduction  in  diameter  at  point  of  rapture do. . .        .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  iutersiiersed  witli  lino  granulation 

Elongation  of  inch  sections ".13,  ".26*.  ".13 


RIFLE-BARREL   STEEL,  .30-CALIBER. 


135 


Marks,  63  M. 

i^ianieter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5612. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10.000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18.400 
10.200 
20,000 
20,800 
21,000 
22,400 


Per  sauare 
incii. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
56,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

68,000 

72,000 

76,000 

80,000 

84.000 

88,000 

02,000 

96,000 

100,000 

104,000 

108,000 

112, 000 


Elongation.  S«o«»j|ve 


Inch. 

Inch. 

0. 

0. 

.000133 

.000133 

.000300 

.000167 

.000667 

.000367 

.001038 

.000866 

.001367 

.000334 

. 001733 

.000366 

.001933 

.000200 

.001967 

.000034 

.002000 

.000033 

.002033 

.000033 

.002067 

.000034 

.002100 

.000033 

.002133 

.000038 

.002167 

.000034 

.002200 

.000033 

.002233 

.000033 

.003300 

.001067 

.004000 

.000700 

.006167 

. 002167 

.008500 

.002333 

.009000 

.000500 

.009633 

.000633 

.0133 

.003667 

.0167 

.0034 

.0200 

.0033 

.0233 

.0033 

.0267 

.0034 

.0300 

.0033 

.0333 

.0033 

.0400 

.0067 

.0467 

.0067 

.0567 

.0100 

.0700 

.0183 

.1100 

.0400 

p»n„aiiont  SuccesftiTe 
•****'•  Bet. 


Remarks. 


Inch. 


0. 
0. 


Inch. 


Initial  load. 


0. 


0. 


.006867 


Elastic  limit. 
Load  fell. 


.006867 


Tensile  strength. 


(rcntral  aummary. 

Tensile  strength  per  aqaaro  inch  of  original  section pounds..  112,000 

Rlastio  limit  x>€r  sqoare  inch  of  original  section do. . .    64. 000 

Elongation  per  inon  after  rupture inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002233 

Reduction  in  diameter  at  point  of  rupture do. . .        .10? 

Reduction  iu  area  after  rupture,  i>er  cent  of  original  sociion 37. 1 

Position  of  rupture ".95  ftt>m  neclc 

Character  of  broken  surface flue  silky;  cup-shape<l 

Elongation  of  Inch  sections ".10,  ".15,  ".28* 
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RIPLE-BARRKL    STEEL,  .SO-CALTHRU. 


Bessemer  Steel. 


No.  6613. 


Marks,  68-5. 

Diameter,  ".506. 

Sectional  area,  .20  square  incli. 

Ganged  length,  3". 


Applied  IchuIh. 


Total. 


Pound*. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,000 

12,000 

13,000 

U,000 

14,200 

14,400 

14,600 

14,800 

15,000 
15.200 
15,400 
15,600 
15.800 
16,000 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
24,900 


Per  amiaro 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
5^000 
60,000 
65,000 
70,000 
71,000 
72,000 
73, 000 

74,000 

75,000 

76, 000 

77,000 

78,000 

79  001) 

80,  nOO 

88,000 

02.  000 

96,000 

100,  000 

104,000 

108,000 

112,  000 

116, 000 

120.000 

124,000 

121. 500 


in^ncrofi/^n   Snccosslvo 
^rT'lr  olonKation 
I>er  inch. 


I>or  inch. 


Inch, 
0. 
.000133 
.000333 
.000667 
.001000 
.001.367 
.001700 
.001867 
. 002067 
. 002233 
.002400 
. 002467 
. 002533 
. 002567 
.  0()20(X) 
. 000900 
.  007.<^00 
.008167 
.  0(WM:i3 
.  00iU67 
.010:}07 
.  0133 
.0107 
.  (1200 
.  02:w 
.0300 
.0333 
.0367 
.  0433 
.  0533 
.0633 
.0900 
.1067 


Inch. 
0. 

.000133 
.000200 
.  000334 
.  0(XJ333 
. 000367 
.000333 
. 000167 
. 000200 
.000166 
.000167 
.000067 
.000066 
.000034 
.  000033 
. 004300 
.  IK)090U 

. ooono" 

.  000666 

,  00()6.'{4 

.000900 

. 002933 

.  0034 

.0033 

.  (1033 

.0067 

.0033   • 

.  0034 

.0066 

.0100 

.0100 

.0267 

.0167 


I 


Perm  anon  t 
pot. 


Inch. 


0. 
0. 


SnccoRsive 

jtormnnont 

net. 


Remark  ■. 


Inch. 


0. 


0. 


, 000033 


000033 


.000033 


0. 


.007i:i3 


.007100 


Iniiialloail. 


Elantio  limit. 


Tensile  ntrength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  miction pounds . .  124, 500 

Elastic  limit  per  BQiiaro  im-h  of  oripnalHcction do...     74,000 

Elonjcation  per  incii  after  rupture inch . .      .1 533 

Elongation  per  inch  nndor  at  rain  at  elantlc  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do...        .005 

Reduction  in  area  ififter  rupture,  per  cent  of  oripinsil  Ber.tion 34. 0 

Position  of  rupture 1".14  from  neck 

Character  of  uroken  surface Milkv,  inter»|M'r«ed  with  fine  fi^anniation 

Elongation  of  inch  sections ." ".19*,  ".18,  ".09 
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Bbssemeb  Steel,  Same  as  No.  5613. 


No.  5614. 


Marks,  68-7. 

Diameter^  ".605. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ToUl. 

Per  sonar 
incn. 

Pounds. 

Pounds. 

200 

1,000 

1,000 

5,000 

2,000 

10, 000 

4.000 

20.000 

6,000 

30.000 

8,000 

40,000 

10,000 

50,000 

12,000 

60,000 

13,000 

65,000 

14,000 

70,000 

13,400 

67,000 

13,600 

68,000 

13,800 

60,000 

14,000 

70,000 

14,800 

74.000 

15,600 

78,000 

10.400 

82,000 

17,200 

80,000 

18,000 

00,000 

18.800 

M.000 

10,600 

98,000 

20,400 

102,000 

21,600 

106,000 

22,000 

110,  000 

22.800 

114,000 

23,000 

115,000 

23,030 

115,150 

Elon^tion 


Inch. 
). 

.000100 
.000300 
.000067 
.001000 
.001333 
.001667 
.002000 
.  002167 
.002367 

.003600 

.004433 

.006867 

.008967 

.0133 

.0167 

.0200 

.  0233 

.0267 

.0333 

.0367 

.0433 

.0500 

.0600 

.0833 

.100(» 

.1133 


Stion"  '-«"-»-'  ---'"'-— 
per  inch. 


set. 


Inch. 


0. 


.000100 
.000200 
. 000367 
.  00t>333 
.  000;{33 
. 000334 
.  0^K)333 
.000167 
.000200 

.001233 

.000833 

. 002484 

.002100 

.004333 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0007 

.0100 

.0233 

.0167 

.0133 


pemiuiieut 
set. 


Inch. 


0. 
0. 


0. 


0. 


Inch. 


Remarks. 


Initial  load. 


0061.33 


. 00G133 


Elastic  limit. 
LcMul  Ml. 


Tensile  strongth. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  ori^nal  sect  ion pound  s . .  11 5, 150 

Elaatio  limit  per  sauare  inch  of  ori^uol  section do. . .    70, 000 

Elongation  p«*r  incn  after  mpturo inch..      .  ISIS 

Elongation  per  inch  nnder  strain  at  clastic  limit do. . .  .  002367 

Redaction  in  diameter  at  )M>int  of  rupturo do. . .        .  1 05 

liednction  in  area  after  rnptnro,  i>er  cent  of  orij^inal  sc^ction 37. 1 

Position  of  rnptnre. 1  ".24  from  neck 

Character  of  broken  surface silky,  interMjtersod  witli  thw  i^anulatJun 

Elongation  of  inch  sections ".19,  ".21*,  ".09 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


Bessemer  Steel,  Same  as  No.  5614.    Rolled  Barrel  Annealed 

IN  Gharooal. 


ISo.  6615. 


Marks,  68-2c. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Eloneaiion 
per  Inch. 

Sncoessive 

elongation 

perlnch. 

Permanent 
set. 

SaccessiTe 

permanent 

set. 

Remarka. 

Total. 

Per  sqaare 
incn. 

Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

8,000  • 

10, 000 

12,000 

13,000 

13,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
66.000 

Inch. 
0. 

.000133 
.000300 
.000700 
.001033 
.001367 
.001733 
.002067 
.002233 
.002300 
.002400 

.003000 

.003200 

.004667 

.006167 

.007333 

.008000 

.008833 

.009633 

.0133 

.0167 

.0200 

.0238 

.0267 

.O.'IOO 

Inch. 
0. 

.000133 
.000167 
.000400 
.000333 
.000334 
.000366 
.000334 
.000166 
.000067 
.000100 

.000600 

.000200 

. 001467 

.001500 

.001166 

.000667 

.  000833 

.000800 

.003667 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0066 

.0134 

.0066 

.0067 

.0100 

.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial. 

Elastic  limit. 
Load  fell. 

0. 
0. 

13. 400    '        67. 000 

13,600 
12,800 
13,000 
13,200 
13,  400 
13,600 
13,800 
14,000 
14.800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21.200 
22,000 
22,800 
23,000 
23,200 
23,400 
23,580 

63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69.000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 

. 

, 

.006867 

.006867 

98.  000    :       .  0333 
102,  000           . 0400 
106,  000           -  0467 

110,000 
114,  000 
115,000 
116,000 
117,  000 
117.900 

.0533 
.0667 
.0733 
.0800 
.0900 
.1067 

1 



Tensile  Htrength. 



General  ttummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,900 

Elastic  limit  per  square  inch  of  original  section do...    66, (.00 

Elongation  per  incn  after  ru))tiire inch . .      .  1 333 

Elongation  per  inch  and«)r  strain  at  elastic  limit do...  .002300 

Redaction  in  diameter  at  point  of  rupture do. . .        .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture "  .85  from  neck 

Character  of  hroken  surface silky  and  fine  granular  metal  intersperse<l 

ElongaUou  of  inch  aecUona ".21*,  ".11,  ".08 
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BESSEME3   StBEL,  SAME   AS   Ko.  5614.      ROLLED    BARREL  COOLED 

Df  Air. 


Ko.  5616. 


Marks,  68^2-A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12.000 
12,200 
12,400 
12,600 
13,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14.000 
14,200 
14.400 
14,600 
14,800 
15,000 
15.200 
15,400 
15,600 
16,800 
16,000 
16,800 
17,000 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
26,540 


Per  square 
Inco. 


Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

65,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

127,700 


Elongation 
per  moh. 


Inch, 
0. 

.000100 
.000300 
.000667 
.001033 
.001400 
.001733 
.001900 
.002133 
.002167 
.002238 
.002207 
.002300 
.002333 
.002367 
.002433 
.002500 
.002533 
.002567 
.002633 
.002767 
.002900 
.003267 
.005967 
.006533 
.006900 
.007667 
.008667 
.009267 
.0133 
.0167 
.0200 
.0238 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 
.0667 
.1067 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000367 
.000333 
.000167 
.000233 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000084 
. 000006 
.000134 
.000133 
.000367 
.002700 
.000566 
.000307 
.000767 
.001000 
.000600 
.004033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0134 
.0400 


Permanent 
set. 


Jneh. 


0. 
0. 


0. 


.000033 


000133 


006033 


Successive 

permanent 

set. 


Inch. 


0. 


.000033 


Remarks. 


Initial  load. 


000100 


Elastic  limit. 


.005900 


Tensile  strength. 


General  summary. 

Tensile  strength  "pvt  square  inch  of  original  section pounds . .  127, 700 

Elastic  limit  per  sauare  inch  of  originalsection do. . .    71, 000 

Elongation  per  incn  after  rupture inch . .      .  16:13 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0026;t3 

lUxiuction  in  diameter  at  point  of  rupture do . . .        .105 

Reduction  in  area  after  rupture,  percent  of  originalsection 37.1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky;  trace  of  granulation;  cup  shaped 

Elongation  of  inch  sections ".24*.  ".15,    MO 
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RIFLE-BARkEL    STEEL,  .30-CALIBEE. 


Bessemer  Steel. 


No.  5641. 


Marks,  68-8. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Appli 

ed  loads. 

Per  square 
inoh. 

Elongation 
per  inch. 

Snccessive 

elongation 

l>er  Inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Totol. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14.200 
14,400 
14,600 
14,800 
15,000 
15, 200 
16,000 
16,800 
17.600 
18,400 
19, 200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,070 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60.000 
55,000 
60,000 
65,000 

70,000  / 

71,000 

72, 000 

73,000 

74,000 

75,000 

76,  000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,  000 

108.  000 

112, 000 

116,000 

120,000 

120, 350 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001333 
.001667 
.001833 
.002033 
.002200 
.002433 
.  006200 
.  007133 
.007733 
.008300 
.008833 
.009433 
.  010433 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0367 
.0433 
.0500 
.0633 
.0933 
.1033 

Tnek. 
0. 

.000133 
.000167 
.000333 
.000334 
.000366 
.000334 
.000166 

Initial  load. 

0. 

.000200 
.000167 
.000233 

0. 

Elastic  limit. 

.003767 
.000933 
.000600 
.000567 
. 000533 
.000600 
■   .001000 
.002867 
.0034 
.0033 
.0033 
.0034 
.0033 
.0067 
.0066 
.0067 
.0133 
.0300 
.0100 

' 

■ 

« 

1 

' 

TeuHilc  Htrenjfrth. 

General  summary. 

Tensilo  strength  per  square  inch  of  original  section pounds . .  120, 350 

Elastic  limit  per  sauare  inch  of  original  section do . . .    70, 000 

Elongation  per  inch  after  ruptnro incli . .      .  1733 

Klougation  per  inch  under  strain  at  ela.stic  limit do. . .  .  002433 

Reduction  in  diameter  at  point  of  rupture do. . .        .  115 

Reduction  in  area  aft«r  rupture,  per  wuit  of  original  Be«'ti«n 40. 3 

Position  of  rupture at  middle  of  sUim 

<'lmract«r  of  broken  surface : line  silky:  cup  shaped 

Elongation  of  inch  sections ".11,  ".30*,  ".11 


^ 


I 


EIFLE-BARREL  '  STEEL,  .30-CALIBER. 
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Bessemer  Steel. 


No.  5(>42. 


Marks,  68-9. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Per  square 
inon. 


Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
11.000 
12,000 
13,000 
14.000 
14,200 
14,400 
14,600 
14.800 
15.000 
15,200 
15,400 
15,600 
16,000 
16.800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
24,000 
24,680 


I  Elongation 
per  inch. 


Pmtndt. 

1.000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

55,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77.000 

78.000 

80,000 

84,000 

88.000 

02,000 

96,000 

100.000 

104.000 

108.000 

112,000 

110,000 

120.000 

123,400 


Inch. 

0. 
.000133 
.000300 
.000667 
.001033 
.001400 
.001767 
.001900 
. 002100 
.002300 
.002500 
.002567 
.002633 
.006600 
.007300 
.007967 
.008667 
.00923:1 
.009833 
.  0133 
.0167 
.  0167+ 
.0200 
.0233 
.0267 
.0300 

'  .0367 
.0433 
.0500 
.  0033 
.1033 


Suc4)fW8ive 

eloufjation 

per  inch. 


Inch. 


0. 


.000133 

.000167 

.000367 

.000366 

. 000367 

. 000367 

.000133 

.000200 

.000200 

.000200 

,000067 

.000066 

.003967 

.000700 

.000667 

.000700 

.000566 

.000600 

.003467 

.0034 

.0000+ 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0400 


Permanent 
set. 


SucoesMive 

permanfnt 

set. 


Kemarks. 


Inch. 
0. 
0. 
0. 

Inch. 
0. 

0. 

0. 

• 

Initial  louiL 


Elastic  limit . 


TenMilo  strcn^rth. 


General  summary. 

Tensile  strength  per  ftqnare  inch  of  original  section pounds. .  123, 400 

Elastic  limit  per  square  inch  of  original  sioction do...    72,000 

Elongation  per  inch  after  roptare incli. .      .  1567 

Elongation  per  inch  under  strain  at  e  lasUc  limit do ...  .  002633 

Keduction  in  diameter  at  point  of  rapture do. . .        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture • 1".47  from  netjk 

Character  of  broken  surface silky,  interoperHod  wi i  h  11  iiu  gruuulation ;  cup  shapoil 

Elongation  of  inch  sections ".09,  ".26*,  ".12 
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RIFLE-BARREL    STEEL,  .30-(^ALIBER. 


Bessemer  Steel. 


Ko.  5643. 


Marks,  68-11. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 

Total. 

Per  square 
inoli. 

per  inch. 

Pounds. 

Pounds. 

Ineh. 

200 

1,000 

0. 

1,000 

5,000 

. 000133 

2,000 

10,000 

.000300 

4,000 

20,000 

.000700 

6,000 

30, 000 

.  001067 

8,000 

40,000 

.001400 

10,000 

60,000 

.  001733 

11,000 

65,000 

.001900 

12,000 

60,000 

.002100 

13,000 

66.000 

.002300 

14. 000 

70,000 

.  0025U0 

14.400 

72,000 

. 002567 

14,600 

73,000 

.002633 

14,000 

70,000 

.004167 

14,200 

71,000 

.005233 

14,400 

72,000 

.006833 

14,600 

73,000 

.007667 

14,800 

74,000 

.008467 

15,000 

76.000 

.009000 

16,200 

76.000 

.009600 

16.000 

80,000 

.0133 

16,800 

84,000 

.0167 

17,600 

88,000 

.0200 

18,400 

.   92,000 

.  0233 

10,200 

96,000 

.0237 

20,000 

100,  000 

.0300 

20,800 

104,  000 

.0367 

21,600 

108.000 

.0433 

22,400 

112,000 

.  ('533 

23,200 

116,000 

.0033 

24,000 

120,000 

.1000 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

Siicceftsive 

pemiHuent 

sot. 

liemarks. 

Inch. 
0. 
.000133 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.  000167 

■ 

.  uooioo 

.  U003C7 

.000333  1 

.000:i33 
.000167 

. 000200 

.  0002(M) 

.  000200 

.0000^7 

.  UO0O(>(i 

Elastic  limit. 

. 001534 

........... 

lA>ad  feU. 

1 

Tensile  strength. 

.001000 

.00H)0J 

.  000K:(4 

.  OOtiSOO 

.OO11533 

. 000600 

' 

.  0037 

.0034 

.  0033 

, 

.  0033 

.  0034 

.  0033 

.0067 

.0066 

.0100 

.0100 

.0367 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  120, 000 

Elastic  limit  per  souare  inch  of  original  section do. . .    73, 000 

Elongation  per  incn  after  rupture inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002633 

Redaction  in  diameter  at  point  of  rupture do. . .        .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky;  cup  shaped 

Elongation  of  inch  sections ".10,  ".30*.  ".10 


\ 


) 


RIFLE-IJAKREL    STEEL,  .30-CAlJBER. 
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Bessemer  Steel  from  Bifle  Barrel  Annealed  in  Air. 


ISo.  5644. 


Marks,  5- A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadH. 


Total. 


Powids. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

14,000 

15,000 

15,200 

15,400 
15,600 
16,800 
16.000 
16,800 
17,600 
18,400 
19,200 
20.000 
20.800 
21,600 
22,400 
23,200 
24,000 
24.800 
26,600 
25, 610 


Per  aq  iiare 
incli. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
SO.  000 
60.000 
65,000 
70,000 
76,000 

76,000  I 

77,000 

78,000 

79,000 

80,000 

84,000 

88,000 

92. 000 

96,000 

100.000 

104,000 

108, 000 

112.000 

116,000 

120,000 

124,  000 

128. 000 

128,050 


Elon^tion 
per  luch. 


Inch. 
0. 

.000100 
.000267 
.000633 
. 000967 
. 001300 
.001633 
.002000 
. 002233 
. 002433 
.  0026  J3 
.  OO'JTOO 
. 005900 
. 007500 
. 008000 
.  00853:i 
.003167 
.01. '{3 
.0107 
.0200 
.  0233 
.0233-1- 
.0267 
.0333 
.0367 
.0433 
.  0.533 
.0633 
.0967 


Saocoasive 

elon^tioii 

periDcb. 


Inch. 

.000100 
. 000167 
. 00036G 
. 000334 
. 000333 
. 000333 
.  001)367 
. 000233 
.  0002iH) 
.  000200 
.  000067 
.  003200 
.  (K)1600 
. 000500 
.  O00.')33 
.000634 
.004133 
.0034 
.0033 
.0033 
.OOOOj 
.  0034 
.0066 
.0034 
.  0066 
.0100 
.0100 
.0334 


"®*-  set. 


Inch. 


0 
0. 


0. 
0. 


Remarks. 


Inch, 
0.         '        luitial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  stroigth  per  square  inch  of  orinnal  section ponnds. .  128, 050 

Elastic  limit  per  sauare  inch  of  original  section do...    76,000 

Elongation  per  incn  after  rupture inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do- . .  .  002700 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".26  from  neck 

Character  of  hroken  surface fine  silkv,  cup  shaped 

Elongation  of  inch  sections ".16,  ".24*,  ".10 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


Bessemer  Steel  from  Rifle  Barrel  Annealed  in  Charcoal. 


No.  5i}^, 


Marks,  5-0. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Per  Bouaro 
incn. 


Pounds. 

200 

1. 000 

2,000 

4,000 

(5,000 

8,000 

10,000 

12,000 

13.000 

13,800 

13,000 
13,  200 
13,400 
13,600 
13,800 
14,000 
14.200 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
10.200 
20,000 
20,800 
21,600 
22.400 
23,200 
23,010 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
09,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

71,000 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

06,000 

100,000 

104,000 

108,000 

112,  000 

116,000 

119,  550 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.  001333 
.  001667 
.002000 
. 002200 
.002367 

.  003300 

.003467 

.005000 

.  006667 

.008667 

.009300 

.009667 

.  010467 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0500 

.0567 

.0700 


Saocosflive 

eloDsation 

I>er  Inoh. 


Inch. 
0. 
.000133 
.  000167 
.  000333 
.000367 
.000333 
.  000334 
. 000333 
.000200 
. 000167 

.000933 

.000167 

.0015:i3 

.001667 

.002000 

. 000633 

. 000367 

.000800 

. 002833 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0100 

.0067 

.0133 


Penimueut 
tiet. 


Inch. 


SuccesHive 

permanoiit 

set. 


Inoh. 


0. 
0. 


0. 
0. 


Remarks. 


luiliiil  load. 


Elastic  litx.it. 
Load  fell. 


Teni«ilo  strougth. 


General  sininmiry. 

Tensile  streugth  per  sqnare  inch  of  ori^nal  section pounds. .  119, 530 

Elastic  limit  i>er  sqaare  inch  of  originu  section do. . .    69,  Ooo 

Elongation  per  incii  after  rupture inch . .      .  ir>67 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Keduction  in  diameter  at  point  of  rupture do. . .        .  095 

Keductiou  in  area  after  rupture,  per  cent  of  ori^i^inul  Hection 34.0 

Position  of  rnptnro ".85  from  neck 

Character  of  brukun  .surfjwe fine  silk v,  dwrk  gray 

Elongation  of  inch  soctioiis ".25*,  ".12,  ".10 


EIFLE-BARREL    STEEL,  .30-CALIBER. 
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VEW  FEODUGT. 
FiBST  Heat.— Steel  as  Received. 


Fo.  5651. 


Marks,  X-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  3". 


Applied  loads. 


ToUa. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,0U0 

6.000 

10,000 

12,000 

13,000 

14.000 

14.200 

14.400 

14.  GOO 

14,200 
14.400 
14.600 
14.800 
15,000 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
23.200 
21, 000 
24,260 


Per  square 
incn. 

Pmindi. 

1,000 

5,U00 

10,000 

20.000 

30,  000 

40,000 

50.000 

60.U00 

65,000 

70,000 

71,000 

72,000 

73,000 

71,000 

72,000 

73.000 

74,000 

75,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104,000 

108,000 

112,000 

110,000 

120, 000 

121,300 

Elongation 
Iier  inch. 


0. 


Inch. 

. 000133 
. 000300 
. 000067 
.001000 
.001367 
.001700 
.002067 
. 002233 
.002467 
.002500 
. 002533 
.002600 

,004000 

,005667 

. 007333 

.009000 

.009800 

.0133 

.0167 

,  0200 

.0233 

.0267 

.0333 

.0367 

.0433 

.0500 

,0633 

08fi7 

1133 


Successive 

elongation 

I>er  inch. 


Inch. 


0. 


.000133 
.000167 
.000367 
.000333 
. 000367 
. 000333 
.000367 
.000106 
.  0002:J4 
.000033 
.000033 
.000007 

.001400 

. 001667 

.001666 

.001667 

.000800 

.0035 

.0034 

.0033 

.0033 

.0034 

.0066 

.  0034 

.0066 

.0067 

.0133 

.0234 

.0266 


Pornianent ,  Snccessive 


set. 


Inch. 


0. 
0. 


0. 


0. 


permanent 
set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  origiBal  nectiou pounds. .  121, 300 

Slastic  limit  per  souare  inch  of  original  sect  ion do . . .    73, 000 

Elongation  per  incn  after  rupture inrli . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do  . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do. . .        .  135 

Kednction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupturo ^ "  .95  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inchscctious '. ".30*,  ".13,  ",09 

H.  Doc.  164 10 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


First  Heat.— Barrel  Eolled  and  Annealed  in  Charcoal. 


No.  5653^ 


Marks,  X-1-0. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


^•t*'-     """^nT'™ 


Poundt. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

11,000 
11,200 
11,400 
11,600 
11,800 
12, 000 
12,200 
12,400 
12,  600 
12,  800 
13,600 
14,400 
15,200 
16.000 
16,800 
17,600 
18, 4<t0 
10,200 
20,000 
20,800 
21,600 
21.830 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 

55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
108,000 
100,150 


0 

EloDsation 
por  inch. 

Ittch. 
0. 
.000133 
.000300 
.000633 
.000067 
.  001333 
.001667 
.001833 
.001867 
.003000 

.003467 
.  003033 
.  004677 
.  005667 

! 

^inn^'^nir  Permanent 
elonjratlon      ^ 

perinch.  j 

Succesaive 

permanent 

Bet. 

Kemarka. 

1 

Inch. 
0. 

.000138 
.000167 
.000333 
.000334 
.000366 
.000334 
.000166 
.000034 
.001133 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

.000467 

.000466 

.000734 

.001000 

.(K)0033 

.  000767 

.000000 

.000400 

.090533 

.U00800 

.  0(333 

.0034 

.0033 

.Oa'iS 

.0034 

.0033 

.0067 

.0066 

.0100 

.0100 

.0267 

.000600 

.  007367 

.  008267 

.008667 

.000200 

.  010000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.0533 

.0633 

.0000 

General  summary. 

Tonailo  strength  per  square  inch  of  original  section poonds..  100, 150 

Elastic  limit  per  so  uaro  inch  of  uriginalsection do. . .    56. 000 

Elongation  per  incn  after  rapture inch . .      .  1233 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001867 

Redaction  in  diameter  at  point  of  rapture do. . .       .  045 

Reduction  in  area  after  rapture,  i>er  cent  of  original  section 16. 0 

Position  of  rupture ".8  from  neck 

Character  of  broken  so rfaco line  granular 

Elongation  of  inch  sectiouB ".16*,  ".12,  ".00 


RIFLE-BAliREL   STEEL,  .30-CALIHER. 
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FiBST  Heat. — ^Barrel  Kolled  and  Annealed  in  Aib. 


No.  5654. 


Marks,  X  1  A. 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  3^^ 


Applied  loads. 

Elongation 
per  moh. 

Succossive 

Successive 

]>ennaneut 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

rurmaaout 
set. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

11.000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13.200 

13,400 

13,600 

13,800 

13,400 
13,600 
13,800 
14,000 
14.200 
14.400 
15,200 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.030 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
60,000 

67,000 

68,000 

60,000 

70,000 

71,000 

72,000 

76,000 

80,000 

84.000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112.000 

116.  000 

120,000 

120,150 

Inch. 
0. 

.000133 
.000333 
.000700 
.001033 
.001400 
.001767 
.001933 
.002133 
.002107 
.  002200 
.  002267 
.002300 
.002333 
.002367 
.002433 
.002500 
.002667 

.003133 

.003500 

.004607 

.006833 

.007633 

.008267 

.0133 

.0167 

.0200 

.0200^" 

.0233 

.0300 

.0333 

.0367 

.0433 

.0533 

.0633 

.0900 

Inch. 
0. 

.000133 
.000200 
.000367 
.000333 

.ooai67 

.000367 
.000166 
.000200 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

'  1 

1 

0. 

0. 

•"••"•    ••••••! ---«.--. 

Elastic  limit. 
LoadfeU. 

Tensile  strenj^th. 

.000167 

.000466 

. 000367 

.001167 

.002166 

.000800 

.000634 

.005033 

.0034 

.0033 

.0000  f 

.0033 

.0067 

.0033 

.0034 

.0066 

.0100 

.0100 

.0267 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  stM'.tion pounds . .  \2»,\f^ 

Elastio  limit  per  sanare  inch  of  originaJ  section do. . .    68, 000 

Elongation  per  inoii  after  ruptu re inch . .      .1 667 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002500 

Reduction  in  diameter  at  point  of  ruptun* do...       .  125 

Redaction  in  area  after  rupture,  per  cent  of  orifrinal  section 43. 3 

r nai t ion  of  rupture 1  ".5  I n»m  necsk 

(Character  of  broken  surface tfnt^  silky 

Elongation  of  inch  sections ".12,  ".29*,  ".09 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 


Second  Heat.— Steel  as  Eegeiyed. 


Ko.  6652. 


Marks,  X— 2. 

Diameter,  ".505. 

Sectional  area,  .20  Bqiiare  iiicb. 

Gauged  length,  3". 


AppUeil  luaclH. 


Total.      '•"i.X" 


PoundK. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
14,200 
14,400 
14,000 
14,  800 
15,000 
15, 200 
15,400 
15,600 
15,800 
16,000 
16,800 
17,600 
18, 400 
19,200 
20,000 
20.800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
25,800 


Poundi. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73, 000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

84,000 

88.000 

02,  000 

06,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000 

128,000 

129,000 


£loii||^atJon 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001400 
.001733 
.002100 
.002300 
.002500 
. 002533 
.002600 
.002667 
.-00.3833 
.006000 
.006500 
.007000 
.007667 
.008333 
.008933 
.0133 
.0167 
.0200 
.0233 
.0233+ 
.0267 
.0300 
.0367 
.0433 
.0467 
.0600 
.0833 


SncceAHlvc 

elongation 

per  inch. 


Inch. 
0. 

.000138 
.000167 
.000367 
.000366 
.000367 
.000333 
.000307 
.0(K)200 
.000200 
.000033 
.000067 
.000067 
.001160 
.002167 
.  000500 
.  OOO.'iOU 
.000667 
.000606 
.  000600 
.004367 
.0034 
.0033 
.0033 
.OOOOl 
.0034 
.0033 
.0067 
.0066 
.00^4 
.0133 
.0233 


Pomianeut 
set. 


Inch. 


0. 
0. 


0. 


000067 


Successive 

permanent 

set. 


Itemarks. 


Inch. 


0. 


000067 


Initial  load. 


Elastic  limit. 


TunH ilo  stren f;th . 


General  summary. 

Tensile  strength  per  squaro  inch  of  original  section po«nds..  129,000 

Elastic  limit  per  sauare  inch  of  origins  section do...    73,000 

Elongation  jier  incli  after  rupture inch..      .  1333 

Elongation  per  inch  under  Htniiii  nt  olaHtic  limit do...  .002667 

Redaction  in  diameter  at  point  of  rupture do...        .055 

Reduction  in  area  after  rupture,  per  c(M)t  of  original  section     20.5 

Position  of  rupture at  middle  of  st^'in 

ChariK'ter  of  broken  Hurfnre fine  granular,  silky  eccentric  siMit 

Elongation  of  inch  seetiontt 'MO,  ".20*,  ".10 
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Segonb  Heat.— Barbel  Bolled  and  Annealed  in  Ghargoal. 


No.  6655. 


Marks,  X.  2. 0. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Sloneatlon 
per  inch. 

Sncceesive 

elongation 

per  lucli. 

Permanent 
set. 

SnocesBire 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

,     10,000 

11,000 

12,000 

12,200 

12,  400 

12.600 

12,800 

13,000 

13,200 

13,400 

13,600 

14,400 

15,200 

16,000 

16,800 

17.600 

18,400 

19,200 

20,000 

20,K00 

2V600 

22, 100 

23,200 

23,290 

Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40.000 

50,000 

55,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67.000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104.000 

108,000 

112,000 

116,000 

116,450 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
. 001333 
.001700 
.001900 
.  002100 
.002233 
.004500 
.006000 
.006667 
.007467 
.008000 
.008667 
.009600 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.03*^3 
.0367 
.0433 
.0500 
.0633 
.0867 
.1038 

Inch. 
0. 

.000133 
.000167 
.000367 
. 000333 
.  000333 
.000367 
.000200 
.000200 
.000133 
.002267 
.001500 
.000667 
.000800 
.000533 
.000667 
.000833 
.0038 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.  0133 
.0234 
.0166 

Inch. 
0. 
0 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tonsile  strength. 

0. 

.  000033 

.  00UO33 

1 

1 

1 

1 

< 

. 

1 

General  summary. 

^Tensile  strength  i>er  sq^re  inch  of  original  section ponnds . .  116, 450 

'Elastic  limit  per  square  inch  of  original  stMStion do. . .    60, 000 

Elongation  per  inch  after  rupture inch. .      .  1300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002100 

Keduction  ln.diameter  at  iKiiiit  of  niptnre do. . .        .  065 

Jl«Mliiction  In  area  after  rupture,  per  cent  of  original  si-^ction 23. 0 

Position  of  rupture  . ".75  from  neck 

Clinracter  of  broken  surface fine  granular 

Elongation  of  inch  sections ".20",  ".12,  ".07 


150 


RIFLE-BARREL   STEEL,  .30-CALIBEB. 


Samb  as  X.  2  G  Test  No.  5655,  but  Baiseb  to  a  Dark-Bed  Heat 

AND   THEN  ALLOWED  TO  OOOL. 


No.  6672. 


Marks,  70  X. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

SnocesBiire 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  smiaro 
inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

14,000 
14,200 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
19,200 
20,0«X) 
20,800 
21,600 
22,400 
23,200 
23,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74, 000 
75, 000 
76,000 
77,000 

70,000 

71,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

118, 300 

Ineh. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001667 
.002033 
.002367 
.002400 
.002433 
.002467 
.002500 
.002533 
.002567 
.003667 

.004467 

.  005500 

.007833 

.0133 

.0167 

.0200 

.0267 

.0300 

.0333 

.0367 

.0433 

.0533 

.0633 

.0833 

.1200 

Ineh. 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000334 
.000366 
.000334 
.  000033 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 

0. 

0. 

.000033 
.000034 
.000033 
.000033 
. 000034 
.001100 







.000800 
.001033 
.002333 
.005467 
.0034 
.0033 
.     .0067 
.0033 
.0033 
.0034 
.0066 
.0100 
.0100 
.0200 
.0367 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  118, 300 

Eiastlc  limit  per  sqnare  inch  of  original  section do. . .    76, 000 

Elongation  per  inch  after  rapture inch . .      .  1767 

Elongation  per  inch  under  strain  at  clastic  limit do...  .002567 

deduction  in  diameter  at  point  of  rapture do. . .       .  146 

Redaction  in  area  after  rapture,  per  cent  of  original  section 49.1 

Position  of  ruptnre I'M  from  neck 

Character  of  broken  surface fine  silky,  cap  shaped 

Elongation  of  inch  aectiona ".08,  ".17,  ".28* 
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Duplicate  of  No.  5672. 


No.  5673. 


Marks,  70  X. 

Diameter,  ".505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  63". 


Applied  loads. 

Elonfration 
per  iDoh. 

SacoetisiTe 

eloApatlon 

per  inch. 

Permanont 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  Bouare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

1«,600 

14,800 

15,000 

13,800 
14,000 
14,200 
14.400 
15,200 
16,000 
16.800 
17,600 
18,400 
19. 200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,300 

Pounds. 
1.000 
6,000 
1(»,  000 
20,  OUO 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 

69,000 
70,000 
71,000 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001367 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
DAO'^fi? 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Load  fell. 

Tensile  sls^ngth. 

.001700    1      .000333 
.  002033           nnnam 

0. 
0. 

.002367 
.002400 
.002467 
.002500 
.002567 
.002633 

.003833 
.004100 

.000334 
.000033 
.000067 
.000033 
.000067 
.000066 

.001200 

.000267 

. 001233 

.003667 

.0043 

.0034 

.0033 

.0033 

.0067 

.0033 

.0034 

.0100 

.0066 

.0100 

.0334 

.0166 

72,000    ,      .009000 
76.000    '        niSLt 

80.000 

84,000 

88,000 

92,000 

96.000 

100,  000 

104,000 

108,000 

112,000 

116,000 

116, 500 

.0167 
.0200 
.0233 
.0300 
.0333 
.0307 
.0467 
.0533 
.0633 
.0967 
.1133 

General  summary. 

Tenaile  Btrength  per  square  inch  of  original  section pounds..  116,500 

Elastic  limit  per  sqnare  inch  of  originu  section do...    75,000 

Elongation  per  incli  after  rupture inch..      .1800 

Elongation  per  incli  under  strain  at  elastic  limit do. . .  .  002633 

Redaction  in  diametfr  at  point  of  rapture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  8t>otion 49. 1 

Poeition  of  rupture I'M  from  neck 

Character  of  uroken  surface iine  silky,  cup-shapod 

KlongaUon  of  inch  sections ".30*,  ".16,  ".08 
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RIFLE-BARREL    STEEL,  .30-CALIBEB. 


Second  Heat. — Barbel  Rolled  and  Annealed  in  Air. 


No.  5656. 


Marks,  X  2  A. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13, 200 
13,400 
18,600 
13,800 
14,000 
14,200 
14, 400 
14,  600 
14,800 
15.000 
15,200 
15.400 
16,600 
15, 800 
16,000 
16,800 
17,600 
18. 400 
19,200 
20.000 
20,800 
21,600 
22,400 
23,200 
24.000 
24,800 
25,600 
26,080 


Per  square 
in  on. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50.000 

60,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76.000 

77.000 

78.000 

79,000 

80,000 

84, 000 

88,000 

92,  000 

06,  UOO 

100,000 

104.000 

108,000 

112,  000 

1 16,  000 

120,000 

124,  000 

128,000 

130, 400 


Elon^atioB 
per  inch. 


Inch. 
0. 

.000183 
.000300 
.000667 
.001000 
.001333 
.  001700 
. 002033 
. 002200 
. 002233 
.002300 
. 002333 
.002367 
.002400 
.  0024C7 
.  002533 
.002567 
. 002667 
.005433 
.006067 
. 006067 
. 007233 
. 007833 
.008500 
.0133 
.0167 
.  0167+ 
.0200 
.0233 
.0267 
.0300 
.0333 
.0100 
.0467 
.0367 
.0700 
.1033 


SnccesBive 

elongation 

per  inch 


Inch. 
0. 
.000133 
.  000167 
.000367 
.  000333 
.  000333 
.000367 
. 000333 
.000167 
.000033 
.000067 
.000033 
. 000034 
. 000033 
.  000067 
.  000066 
.  000034 
.000100 
.  0U2766 
.  0006J4 
.000600 
.  0.10566 
.000000 

.  oootw 

.0048 

.OOW 

. 0000  f 

.  0033 

.  0033 

.0034 

.0033 

.0033 

.0067 

.0007 

.0100 

.0133 

.0333 


Permanent 
sot. 


Inch. 


0. 
0. 


0. 


Sncceaaive 

)>ennaDent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnaro  Inch  of  original  section X>onnd8 . .  130, -400 

Elastic  limit  per  square  inch  of  original  nection do. . .     73, 000 

Elongation  per  inch  after  rii  ptnre inch . .      .  1200 

Elongation  per  inch  uniler  strain  at  elswiic  limit do. ..  .002.')C7 

Iteduction  in  diameter  at  point  of  rupture do. . .        .  055 

Retiuction  in  area  after  rupture,  per  oeiit  of  original  section 20. 5 

Position  of  rupture 1".28  from  nerk 

Character  of  broken  surface fine  granular,  radiating  from  i^dull,  silky  spot  uvar  circumference 

Elongation  of  inch  sections ".12,  'MO*,  ".08 
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Third  Heat. — Steel  as  Eeoeived. 


No.  5657. 


Marks,  X  3. 

Diameter,  ".506. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


TOUI.     I-^^X" 


Pounda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12.000 

13.000 

18,800 

14.000 

14,200 

14,400 

14,600 

14,800 

lb,  000 

15,200* 

16.000 

16,800 

17,600 

18,400 

19,200 

20,000 

20.800 

21,000 

22,400 

23,200 

24,  (KM 

24,650 


Pound*. 

1,000 

6,000 

10,000 

20.000 

30,000 

40,000 

50,000 

60,0U0 

68,000 

09,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

80,000 

84,000 

88,000 

02,000 

90,000 

100,000 

104,000 

108,000 

112.000 

116,000 

120,000 

123,250 


Klonaatioi,   ^^^l^,   Perm«,ent 


Inch. 

0. 

.000133 
.000883 
.000700 
.OU1033 
.001367 
.001733 
.002067 
.002333 
.002400 
.002633 
.005333 
.006133 
.006767 
.007800 
.008000 
.008067 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 

•  .0533 
.0700 


Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000334 
.000366 
.000334 
.000266 
.000067 
.000133 
.002800 
.000800 
.000634 
.  000533 
.000700 
.000667 
.004633 
.0034 
.01)33 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0167 


sot. 


Succeaaive 

permanent 

aet. 


Remarks. 


Inch. 


0. 
0. 


0. 


Inch. 


0. 


Initial  load. 


£Iaittic  limit. 


.000100  .000100 


Tonnile  strcnffth. 


General  summary. 

Tensile  strength  per  sqnareineh  of  original  section pounds..  123,250 

Elastic  limit  per  square  inch  of  original  section do. . .    09. 000 

Elongation  per  Incii  after  rupinro inclt..      .  1667 

Elongation  per  Inch  under  strain  nt  ehiHticlimit do...  .002400 

Reduction  In  diameter  nt  point  of  rupture do...        .115 

Reduction  in  aroa  after  rupture,  per  cent  of  original  section  — 40. 3 

Position  of  rupture 1".5  from  neclc 

Character  of  broken  surface fine  sillty 

Elongation  of  inch  sections ".10,  ".28*.  ".12 
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RIFLE-BAEREL    STEEL,  .30-CALIBER. 


Third  Heat. — Barrel  Rolled  and  Annealed  in  Charcoal. 


No.  5658. 


Marks,  X  3  O. 

Diameter,  ".505. 

Sectiooal  areift,  .20  square  inch. 

Gauged  length,  3". 


Applie<l  loads.       I 
-   ;  Elongation 


Total. 
Pounds. 

Per  sauare 
iDch. 

per  inch. 
Inch. 

Poundt. 

200 

1,000 

0. 

1,000 

5,000 

.000133 

2.000 

10.000 

.000300 

4,000 

20,000 

.000633 

6,000 

30,000 

.000967 

8,000 

40,000 

.001300 

10,000 

50,000 

.  001^33 

11,000 

55,000 

.001833 

11,200 

56,000 

.001900 

11,400 

57,000 

.001933 

11,600 

58,000 

.003833 

11,800 

50,000 

.006167 

12,000 

60,000 

.006100 

12,200 

61,000 

.006833 

12.400 

62.000 

. 0U7333 

12,600 

63,000 

.008167 

12,800 

64,000 

.009000 

13.600 

68,000 

.0133 

14,400 

72,000 

.0167 

15.200 

76.000 

.0200 

16.000 

80,000 

.02:i3 

16,800 

84,000 

.0267 

17,600 

88.000 

.0300 

18,400 

92.000 

.0333 

19,200 

96,000 

.0400 

20,000 

100,000 

.0467 

20.800 

104,000 

.0567 

21,600 

108.000 

.0700 

22,360 

U1.800 

.1167 

Saccessive 

elongation 

per  inch. 


Inch. 
0. 

. 000133 
.000167 
.000333 
.000334 
.  000333 
.000333 
.000200 
.000067 
.000083 
.001900 
.001334 
.000933 
.000733 
.000500 
.000834 
.000833 
.0043 
.0034 
.0033 
.0033 
.0034 

.oo:)3 

.0033 
.0067 
.0067 
.0100 
.0133 
.0467 


Permanent 
net. 


SuccoBsive 

permanent 

net. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 


Kemarks. 


Initial  load. 


£1a»tic  limit. 


..  Tensile  Btrength. 


General  aummary, 

Temile  strength  per  aqnare  inch  of  original  section • ponnds..  111,800 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  incli  after  rupture inch . .      .  1433 

Elongation  per  inch  under  strain  at  elasticlfmit do...  .001933 

Reduction  in  diameter  at  point  of  rupture do. . .        .  045 

Keduction  in  area  after  rupture,  per  cent  of  original  section IC.  0 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  ]M»inl  in  tlie  circumference 

Elongation  of  inch  sections ".11.  ".15,  ".27* 


RIFLE-BARREL   STEEL,  .30-CALIBER.  165 

Third  Heat. — Barrel  Eollbd  and  Annealed  in  Air. 


No.  5659. 


Marks,  X  3  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per inch. 

Snoceaaive 

elongation 

per  inch. 

Permanent 
set. 

Snccesflivo 

l>ermanent 

set. 

Ilemarks. 

Total. 

Per  M  nare 
incii. 

Pottndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14.600 
14,800 
15,000 
15,200 
15,400 
15.600 
15,800 
16.000 
16.800 
17,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
24,000 
24,800 
25, 310 

Poundt. 

1.000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

66,000 

67.000 

68,000 

69,000 

70,000 

71.000 

72.000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

84.000 

88.000 

92,000 

96,000 

100.000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

126,560 

Inch. 
0. 

.000183 
.000833 
.000667 
.001000 
.001333 
.001700 
.002000 
.002233 
.002300 
.002367 
.002400 
002467' 

Inch. 
0. 

.000133 
.000200 
.000334 
.000338 
.000333 

Jneh, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tonnile  strength . 

.000367 
000300 

0. 

.000233 
.000067 
.000067 
.000033 
nnnnfi? 

.002583          .000066 
002700            nnniA7 

.000133 

.000133 

.003000 

.003700 

.005000 

.005667 

.006333 

.008767 

.007333 

.008200 

.006833 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0433 

.0583 

.0667 

.0967 

.000300 

.000700 

.001300 

.000667 

.000666 

.002434 

.000566 

.000867 

.000633 

.004467 

.0034 

.0033 

.0033 

.0034 

.oa33 

.0083 
.0034 
.0066 
.0100 
.0134 
.0300 

............ 

1 

. 

1 

General  summary. 


126,550 

68.000 

.1100 

.002400 

.036 


Tensile  strength  per  sqnare  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  incn  after  rupture inch. 

Elongation  per  Inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  poin  t  of  rupture do.. 

Red  notion  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture 1".12  from  neck 

Character  of  broken  surface fine  granular,  radiating  fnmi  c(>nt4^r  puiu-h  mark  defining 

first  inch  section  ou  nar. 
Elongation  of  inch  secUous ".09,  ".12*,  ".12* 
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RIFLE-BARBEL   STEEL,  .30-CALIBER. 


BESSEMEE  STEEL  EEDUCED  TO  BAES  l'M5  DIAMETEE,  INSTEAD 

OF  1''.4  DIAKETEE,  AS  USUAL. 

From  1'M6  Bab  as  Received. 


No.  5663. 


Marks,  72. 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  Inch. 

Sacceasive 

eloDsatioQ 

per  inch. 

Pemianeut 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
16.200 
15,400 
15,600 
16,800 
16,800 
17,600 
18,400 
10,200 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,400 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

00,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

70,000 

84,000 

88,000 

02,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120, 000 

122,460 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001667 
.002033 
.002200 
.002400 
.002433 
.002467 
.002500 
.002567 
.002633 
.003067 
.008667 
.000333 
.000067 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 
.0700 
.1033 

Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000333 
.000334 
.000366 
.000167 
.000200 
.000033 
.000034 
.000033 
.000067 
000066 
.000434 
.  006600 
.000666 
.000634 
.006733 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0167 
.0333 

Inch. 
0. 
0. 

Initial  luad. 
Elastic  limit. 

Tensile  strength. 

0. 

.000033 

.000033 

' 

1 

General  summary. 

Tensile  strength  per  square  inch  of  originnl  section pounds. .  122, 460 

Elastic  limit  per  square  inch  of  original  section do. . .    75, 000 

Elongation  per  incn  after  rupture inch ...      .  1S67 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002633 

Keduction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 1 

Position  of  rupture l".66  from  neck 

Character  of  broken  surface fine  silky,  cup  shapes! 

Elongation  of  inch  secUons ".12,  ".33*,  ".11 


RIFLE-BARREL   STEEL,  .30-CALIBER. 
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From  Eollkd  Barrel  Annealed  in  Air. 


No.  5664. 


Marks,  72  A. 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 

Total. 

Per  square 
inch. 

per  inch. 

Founds. 

I'oundt. 

Inch. 

200 

1,000 

0. 

1,000 

5,000 

.000133 

2,000 

10.000 

.000300 

4,000 

20,000 

.000633 

6,000 

30,000 

.000967 

8,000 

40,000 

.001300 

10,000 

60,000 

.001667 

12,000 

60,000 

.002000 

13,000 

65,000 

.002267 

13.200 

66,000 

.002367 

13,400 

67,000 

.002467 

13,600 

66,000 

.002567 

13,800 

69,000 

.  002733 

14,000 

70,000 

.002933 

14,200 

71,000 

.003267 

14.400 

72,000 

.003600 

14.600 

73,000 

.003933 

14,800 

74,000 

.004333 

,15,000 

75,000 

.001667 

15,200 

76,000 

. 005167 

15,400 

77,000 

.005767 

15,600 

78,000 

.006167 

15,800 

79,000 

.006933 

16.000 

80,000 

.007467 

16,200 

81,000 

.008300 

16,400 

82,000 

.008833 

16,600 

83,000 

.000500 

17.600 

88,000 

.0133 

18,400 

02,(N)0 

.0167 

10,200 

96,000 

.0200 

20.000 

100,000 

.0233 

20,800 

104,000 

.0300 

21,600 

108,000 

.0333 

22,400 

112,000 

.0367 

23,200 

116,000 

.0433 

24,000 

120,000 

.0533 

24,800 

124,000 

.0700 

25,210 

126,050 

.0933 

Successive 

elongation 

per  inch. 


Inch, 
0. 

.000133 
.000167 
.000333 
.000334 
.000333 
.000367 
.000333 
.000267 
.000100 
.000100 
.000100 
.000166 
.OU0200 
.000334 
.000333 
.000333 
.000400 
.000334 
.000500 
.000000 
.000400 
.000766 
.000584 
.000833 
.000533 
.000667 
.0038 
.0034 
.0033 
.0033 
.0067 
.0033 
.0034 
.0066 
.0100 
.0167 
.0233 


Permanent 

set. 


Inch. 


Snccessive 

liermanent 

set. 


0. 
0. 


.000033 
.000033 
.000100 


Inch. 


0. 


.000033 
.000067 


Remarks. 


IniUal  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  126.060 

Klastlo  limit  per  sauare  inch  of  original  section do...    65,000 

Elongation  per  incn  after  rupture inch..      .1200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002267 

UihI ur tlou  m  diameter  at  point  of  ruptu re do . . .        .  035 

Reduction  in  area  after  rupture,  per  cent  of  original  8e<'iion 13. 2 

Position  of  rnptnre at  middle  of  stem 

Cbaraotor  of  broken  surfaoo fine  granular 

Elongation  of  inch  sections ".11.  ".17*,  ".08 
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RIFLE-BAKREL    STEEL,  .30-CALIBER. 


From  Eolled  Barrel  Annealed  in  Charcoal. 


No.  56(>5. 


Marks,  72  0. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Total. 

Per  squaru 
inch. 

Pounds. 

Pounds. 

200 

1,000 

1,000 

5.000 

2,000 

10,000 

4,000 

20,000 

6.000 

30,000 

8,000 

40,000 

10,000 

50,000 

11,000 

55,000 

11,200 

56.000    , 

•  11, 400 

57,000 

11,600 

58,000 

11,800 

59,000 

12.000 

60,000 

12,800 

64,000 

13,600 

68,000 

14,400 

72,000 

15,200 

76,  000 

16,000 

80,000 

16,800 

81.000 

17,000 

88,000 

18,400 

92,000 

10,200 

96,000 

20,000 

100,000 

20,640 

103,200 

Elongation 


SucceMire  permanent 


Inch. 

J7%eh. 
0. 
.000133 

.  000133 

.000300 

.000167 

.000633 

.000333 

.000067 

.000334 

.001300 

. 000333 

.001067 

.  000367 

.001867 

.000200 

.002000 

.  000133 

.006233 

.004233 

.007367 

.001134 

.008167 

.000800 

.009000 

.000833 

. 009500 

.000500 

.0167 

.0072 

.0167+ 

.0000+ 

.0200 

.0033 

.0233 

.0033 

.0300 

.0067 

.0333 

.0033 

.0400 

.0067 

.0467 

.0067 

.0567 

.0100 

.0700 

.0133 

.1133 

.0433 

SaccesslTe 

permanent 

»et. 


Beniarkn. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oriftinal  section pounds..  103,200 

Elastic  limit  per  square  inch  of  original  section do. . .    55, 000 

Elongation  per  inch  after  rupture inch . .      .  1767 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001867 

Reduction  in  diameter  at  point  of  rupture do. . .        .  105 

Rednctiou  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".10,  ".16,  ".27* 


BIFLE-BARKEL   STEEL,  .30-CALIBER. 


16S) 


Same  as  No.  72,  but  Kolled  to  1".09  Diameter. 


No.  5688. 


Marks,  73. 

Diameter,  ''.505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  3''. 


Applied  loads. 


Total.    /^^iX"^ 
men. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14,000 

15.000 

IS,  200 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

17,200 

17,400 

17.600 

17.800 

18,000 

6,000 
12,000 
18,000 
12,000 
6,000 
6,000 
12,000 
18,000 

19,200 
20.000 
20,800 
21,000 
22,400 
23,200 
24,000 
24,800 
25,660 
26,400 
27,200 
27,310 


Pounds. 
1, 000 
5,000 
10,000 
20,000 
80.000 
40,000 
50,000 
60,000 
70.000 
75,000 
76,000 
77,000 
78,000 
7tf,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
90,000 

30,000 
00.000 
00,000 
60,000 
30,000 
30.000 
60,000 
90.000 

06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132. 000 
136,000 
136,550 


Eloneation 
per  inch. 

SiiccoDsivo 
elongation 
per  inoli. 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000366 
.000334 
.000333 
.000400 
.000200 
.000033 
.000034 
.000066 
.000134 
.000066 
.000067 
.000333 
.000767 
.001133 
.000600 
.000634 
.000466 
.000734 
.000500 
.000833 

Permanent 
set. 

Successive 

permanent 

set. 

Jneh. 
.0 

Bemarks. 

Inch. 
0. 
.000183 

iTieh. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tenxile  Htreugtb. 

.000300 

.000683 

.000967 

.001333 

.001667 

0. 

.002000 

.002400 

.002600 
.002633 

.000033 

.000033 

.002667 

.002738 

.002867 

.002933 

.003000 
.003333 

.  000233 

.000200 

.004100 

, 

.005233 

.005833 

.006467 

.006933 

.007667 

.008167 

.009000 
.006433 

.005367 

.005184 

.007588 

.000333 

.008233 

.007033 

.005800 

.000433 

.006888 

.008000 

.009500 

.006000 

.000300 

.0133 

.0043 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.  020U 
.0266 

.0167 

.0200 

1 

.0233 

1 
1 

.0267 

.0300 

.0333 

.0400 

.0467 

.0567 

.0767 

1 

.1033 

1 

General  summary . 

Tensile  strength  per  aqnare  inch  of  original  section pounds..  136,550 

Elastic  limit  per  sauare  loch  of  original  section do...    78,000 

Elongation  per  inch  after  rupture inch . .      .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00273:^ 

Reduction  in  diameter  at  point  of  rupture do. .  -        .  125 

Reduction  in  area  after  rupture,  percent  of  original  section 43.3 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections , ".10  ".25*  ".13 
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RIFLE- BARREL    STEEL,  .30-CALIBEB. 


No.  73  "Box  Annealed." 


No.  5689. 


Marks,  74. 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

U,000 

15,400 

15,600 

14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,620 


Per  Banare 
incn. 


Pounds. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 
77,000 
78,000 

74,000 

75,000 

76.000 

77,000 

78,000 

70.000 

80.000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116, 000 

120,000 

123,100 


Elongation 
permch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001367 
.001700 
.002033 
.002400 
. 002067 
.  003167 

.004133 

.005167 

.007167 

.007833 

.008567 

.000300 

.010167 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.0500 

.0667 

.1067 


Succesnive 

elongation 

perinoh. 


Inch. 
). 

.000133 
.000167 
.000367 
.000333 
.000367 
.000333 
.000333 
.  000367 
.000267 
.000500 

.000966 

.001034 

.002000 

.000666 

.000734 

.000733 

.000867 

.003133 

.0034 

.0033 

.0033 

.0034 

.0083 

.0067 

.0066 

.0067 

.0167 

.0400 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Sncc<>HBivo 
permanent  , 
set. 


Iieinark.8. 


Inch, 


0. 


.006833 


000833 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

TexiAile  strength  per  square  inch  of  oririnal  section poands..  123,100 

Elastic  limit  per  square  inch  of  originu  section do. . .    77, 000 

Elongation  per  incn  after  rapture .- inch . .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002667 

Reduction  In  diameter  at  point  of  rupture do...        .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rapture 1".4  from  neck 

Oliaracier  of  broken  rupture flue  silky 

Elongation  of  inch  seoUons ".12,  ".30*.  ".09 
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Barrel  Bolled  and  Oooled  in  Air. 

No.  5677. 

Marks,  8  A. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3^^ 


Applied  loada. 

Elonjcfttion 
per  inch. 

SiicceMtiTe 

eloDsation 

per  Inch. 

Porinanent 
Bet. 

SacceMive 

permanent 

set. 

Remarks. 

Total. 

Per  Muare 
inch. 

Potmdt. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
13,000 
14.000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15.600 
15.800 
16,000 
16,800 
17,000 
18.400 
10.200 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,440 

Poundi. 

1,000 

6,000 

10.000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

71,000 

72,000 

78.000 

74.000 

76.000 

76,000 

77.000 

78,000 

70,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

104.000 

106,000 

112,000 

116,000 

120,000 

124.000 

127,200 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
.001700 
.002067 
.002233 
.002467 
.002533 
.002667 
.004667 
.005000 
.006300 
.006867 
.007667 
.006333 
.008833 
.000333 
.0183 

Inch. 
0. 

.000133 
.000167 
.000338 
.000367 
.000333 
.000397 
.000367 
.000166 
.000234 
.000066 
.000134 
.002000 
.001233 
.000400 
.000667 
.000800 
.000666 
.000500 
.000500 
oaaatn 

Inch, 
0. 
0. 

Inch. 
0. 

Initialload. 
Slastio  limit. 

Tdnalle  strength. 

••••••••      .•• 

0. 

.000067 

.000067 

.  0167              -  0031 

.0167+ 

.0200 

.0233 

.0267 

.0^100 

.0367 

.0433 

.0500 

.0633 

.1100 

.0000+ 

.0033 

.0083 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0467 

General  eummarf. 

Tensile  atrongth  per  square  inch  of  original  seetion pounds..  127,200 

Elastic  limit  per  square  inoh  of  original  seotion do.. .    71, 000 

Elongation  per  incli  after  rupture inch..      .1633 

Elongation  per  inoh  under  strain  at  elastic  limit do. . .  .  002533 

Keduotion  in  diameter  a t  poi u t  of  rupture do . . .       .105 

Ke«1uotion  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture l".25fh>mneck 

Charaoterof  brokeii  surface silky,  interspersed  with  fine  granulation 

ElongaUon  of  inch  sections ".lC-21*,  ".00 
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BIFLE-BAEREL   STEEL,  .90-CALIBEB. 


Duplicate  op  Fo,  5677. 


Ijfo.  5678. 

Marks,  8  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloQiption 
per  moh. 

SnooeBfliye 

elongation 

perlnch. 

Pemianont 
sot. 

Saceeasive 

pennanent 

set. 

Total. 

Peremiare 
inob. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,000 
14,000 
14.200 
14,400 
14,600 
14.800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,510 

Pounda. 

1.000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74.000 

75,000 

76,000 

77,000 

78,000 

79.000 

80.000 

84,000 

88,000 

92.000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

127,550 

Inch. 
0. 

.000100 
.000800 
.000638 
.000967 
.001388 
.001667 
.002000 
.002167 
.002400 
.002438 
.002467 
.002533 
.002700 
.006667 
.007333 
.007667 
.008400 
.008867 
.009567 
.0183 
.0167 
.0200 
.0200+ 
.0233 
.0267 
.0333 
.0867 
.0488 
.0600 
.0633 
.1000 

Inch. 
0. 

.000100 
.000200 
.000388 
.000834 
.000866 
.000334 
.000338 
.000107 
.000233 
.000033 
.000034 
.000066 
.000167 
.003967 
.000666 
.000334 
.000733 
.000467 
.000700 
.008733 
.0034 
.0033 
.0000+ 
.0033 
.0034 
.0066 
.0034 
.0066 
.0067 
.0133 
.0867 

Inch. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

0.  

.000038 

.000038 

•»•••• ««•••■ 

General  summary, 

Teiiiilettreiigth per  sqnareinoh  of  original  section.. poands..  127,650 

Elastic  limit  per  square  inch  of  original  seotimi do...    72,000 

Elongation  per  inoQ  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002467 

BedncUon  in  diameter  at  poin  t  of  rupture do . . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture r'.4ftt>m  neck 

Character  of  broken  surface ailky,  interspersed  with  fine  jp^ranulatiou 

ElongaUonof  inchsecUons ••• 'M3,  ".25*.  ".08 
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Barrel  Bolled,  Ooolbd  in  Air,  Behbatsb  in  Barrel  Furnace, 

AND  Cooled  in  Air. 

No.  5679. 

Marks,  8  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loAds. 

Elongation 
per  Inch. 

Sncoesaive 

elonffation 

perlnoh. 

Permanent 
set. 

Inch, 
0. 
0. 

Sacceuive 

penniinent 

set. 

Bemarks. 

Total. 

Per  M  uare 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11.800 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

13,200 

14,400 

15,200 

18,000 

18,800 

17.600 

18.400 

19,200 

20.000 

20,800 

21,600 

21,780 

Poundt. 

1,000 

6.000 

10,000 

20.000 

30,000 

40,000 

50.000 

60.000 

60,000 

61,000 

62.000 

63,000 

64,000 

65.000 

66,000 

72,000 

76.000 

80,000 

84,000 

88,000 

02,000 

06.000 

100,000 

104.000 

108.000 

108,800 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.002038 
.002167 
.002367 
.006600 
.006500 
.007433 
.008567 
.000600 
.0133 
.0167 
.0200 
.0233 
.0900 
.0367 
.0488 
.0600 
.0667 
.0000 
.1200 

Indi. 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000367 
.000333 
.000134 
.000200 
.003133 
.001000 
.000033 
.001134 
.001033 
.0037 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0067 
.0167 
.0233 
.0300 

Jneh, 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

0. 

.000100 

.000100 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  108,800 

Elastic  limit  per  so  oare  inch  of  original  section do...    50.000 

Elongation  per  incn  after  mptare inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

BediMtion  in  diameter  at  point  of  rupture do...       .145 

Badnctlon  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface fine  silky,  cup-shaped 

Elongation  of  inch  seottons '\12,  ".36*.  ".10 
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BIFLE-BARBEL   STEEL,  .30-CALIBER. 

Duplicate  of  ISo.  5679. 


No.  5680. 
Marks,  8  B. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Sacoeeslve 

elongation 

perlnch. 

Permanent 
set. 

Suoceaaive 
permanent 

set. 

Bemarks. 

Total. 

Per  M  aare 
inoii. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,810 

Pounds. 

1,000 

5,000 

10,000 

20.000 

30,000 

40,000 

50,000 

55,000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

80.000 

84,000. 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

119.060 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
.001333 
.001700 
.001867 
.002067 
.002233 
.002300 
.002333 
.002367 
.002400 
.002467 
.002567 
.004333 
.005167 
.006000 
.007667 
.010667 
.0133 
.0167 
.0200 
.0283 
.0800 
.0367 
.0400 
.0500 
.0600 
.0733 
.1133 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000338 
.000367 
.000167 
.000200 
.000166 
.000067 
.000033 
.000034 
.000033 
.000067 
.000100 
. 001766 
.000834 
.000633 
.001667 
.003000 
.002633 
.0034 
.0033 
.0033 
.0067 
.0067 
.0033 
.0100 
.0100 
.0133 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

'Initial  load. 
EUatio  limit. 

Tensile  strength. 

0. 

0. 

• 

General  summary. 

Tensile  strength  per  sqaare  inch  of  oriffinal  section pounds..  119,060 

Elastic  limit  per  sonare  inch  of  original  bection do. . .    70, 000 

Elongation  per  incn  after  mptore inch . .      .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do.  .  .002467 

Beduction  in  diameter  at  i>oint  of  rapture do . . .       .155 

KeducUon  in  area  aftermpture,  per  cent  of  original  section 51.9 

Position  of  rupture ]"fromneclc 

Character  of  broken  surface fine  silk  v,  cup-shaped 

Elongation  of  inch  sectioiw "'.32*.  ".15.  ".10 
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Barbel  Bolleb,  Ooolbb  in  Aib,  12^'  at  Butt  End  Reheated 
IN  Charcoal  Fire  and  Oooled  in  Air. 


No.  5681. 

Marks,  3  0. 

Diameter,  ^\505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Ap|»lied  loads. 

EloDffation 
per  inch. 

Saooeasive 

elongatioD 

per  inch. 

Permanent 
set. 

Saooeasive 

permanent 

set 

Inch. 
0. 

Hemarks. 

Total. 

Per  M  uare 
incn. 

Found*, 

200 

l.OOO 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

13,000 

13.200 

12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
15.200 
16,000 
16.800 
17,600 
18,400 
.     10, 200 

Pmmd$. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
50,000 
60,000 
65,000 
66,000 

64,000 
65,000 
66,000 

67,000 

66,000 

68,000 

70.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

108,000 

112,000 

114,450 

Inch. 
0. 
.000138 
.000300 
.000667 
.001000 
.001333 
.001700 
.002038 
.002233 
.002367 

.003167 

.004000 

.006600 

.007500 

.008000 

.008767 

.000500 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0883 

.0400 

.0467 

.0667 

.0783 

.1100 

Inch. 
0. 

.000188 
.000167 
.000867 
.000833 
.000333 
.000367 
.000333 
.000200 
.000134 

.000600 

.000633 

.002000 

.000900 

.000500 

.000767 

.000783 

.0038 

.0034 

.0033 

.0833 

.0084 

.0033 

.0038 

.0067 

.0067 

.0100 

.0166 

.0367 

Inch. 
0. 
0. 

Initialload. 

Elastie  limit. 
Load  fell. 

Tensile  strength. 

.000038 

.000033 

. 

20,000 
20.800 
21,600 
22.400 
22,880 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section poonds..  114,450 

Klastio limit  per  siauareinoh  of  originalsection du...    65,000 

Elongation  per  incli  after  rupture inch . .      .  1767 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002233 

Rednction  in  diameter  at  point  of  rupture do . . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 1 

Position  of  rupture l".45from  neck 

Character  of  broken  surHsce tine  silky,  cup  shaped 

Elongation  of  inch  sections 'UO,  ".81%  ".12 
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RIFLE-BARREL   STEEL,  .30-OALIBER. 


Dtjplioatb  op  No.  6681. 

No.  5682. 

Marks,  8  O. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

EloneatioD 
perTuoh. 

Sncceesive 

elongation 

per  inch. 

Permament 

BOt. 

SocoessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  Aouare 
inou. 

PouiuLi. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

13,000 

13,200 

13,400 

18.600 

13,800 

14,000 

14,200 

14,400 

18.800 
14,000 
14,200 
14,400 
14,600 
15,200 
16.000 
16.800 
17,600 
18.400 
10.200 
20,000 
20,800 
21,600 
22,400 
2.3,200 
23, 780 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 

60,000 

70.000 

71,000 

72,000 

73,000 

76,000 

80,000 

84,000 

88,000 

02,000 

06.000 

100,000 

104,000 

108,000 

112.000 

116,000 

118,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001333 
.001667 
.002000 
.002167 
.002200 
.002233 
.002267 
.002300 
.002333 
.002367 
.002433 

.004688 

.005833 

.008600 

.000167 

.000833 

.0133 

.0167 

.0167+ 

.0233 

.0297 

.0300 

.0333 

.0400 

.0467 

.0567 

.0700 

.1233 

If%eh. 
0. 

.000100 
.000200 
.000838 
.000334 
.000366 
.000384 
.000383 
.000167 
.000038 
.000033 
.000084 
.000038 
.000033 
.000084 
.000066 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastlc  limit. 
LoadfeU. 

Tensile  strength. 

0. 

0. 

.002100 
.001300 

.002767 

.000567 

.000666 

.003467 

.0034 

.0000+ 

.0066 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0133 

.0533 

General  sumrAary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .  118, 000 

Elastic  limit  ]ier  sqaare  inch  of  originalsection do...    71,000 

Elongation  per  inch  after  ruptare inch..      .1700 

Eloeatlon  per  inch  under  strain  at  elastic  limit do. . .  .  002367 

Keonction  in  diameter  at  point  of  rapture do...       .125 

Redaction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Elongation  of  inch  sections ".31*,  ".12,  ".08 
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Barrel  Rolled,  Cooled  in  Air,  12"  at  Butt  Bn3>  Reheated 
IN  Gasoline  Furnace  and  Cooled  in  Air. 

Fo.  6683. 

Marks,  8  G. 

Diameter,  ",606, 

Sectional  area, .  20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800. 

13,000 

13,200 

13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
15,200 
16.000 
16,800 
17.600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,680 


PerMoare 
inon. 


PoundM. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 

66,000 

67,000 

68,000 

60.000 

70.000 

71,000 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

118,400 


Elonsatioii 
perlnoh. 


Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.  001333 
.001700 
.001867 
.002038 
.002067 
.002133 
.002167 
.002200 
.002233 
.002300 
.003233 
.003900 
.004400 
.006000 
.007167 
.006933 
.009600 
.0133 
.0167 
.0107+ 
.0200 
.0238 
.0300 
.0338 
.0867 
.0433 
.0533 
.0667 
.1000 


Snco«MtTe 

elonniion 

perliich. 


Ineh. 
0. 

.000133 
.000200 
.000334 
.000383 
.000333 
.000367 
.000167 
.000166 
.000034 
.000066 
.000034 
.000083 
.000083 
.000067 
.000933 
.000667 
.000600 
.001600 
.001167 
.001766 
.000667 
.0087 
.0034 
.0000+ 
.0088 
.0033 
.0067 
.0033 
.0034 
.0066 
.0100 
.0134 
.0833 


PeniiAnent 
set. 


Suocessiye 

permanent 

Bet. 


Inch. 


0. 
0. 


Ineh. 


0. 


0. 


0. 


Tieinarlcs. 


Initial  load. 


Eliiatio  llniil. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section IMnnds  -.118, 400 

Elastic  limit  per  saoare  inch  of  original  section do...    65,000 

Elongation  per  inca  after  rapture inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Keduction  in  diamet«r  at  point  of  rapture do . . .       .135 

Reduction  in  area  after  rupture,  per  oentof  original  section 46.2 

Position  of  rupture ''.50f^mne€k 

Character  of  hrohen  surface fine  silky,  trace  of  granulation 

Elongatioii  of  inch  sections ".07,  ".08,  ".29* 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 

Duplicate  op  No.  5683. 


No.  5684. 

Marks,  8  G. 
.  Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Oauged  length,  3". 


« 

Applied  lotda. 

Elanntion 
per  Inch. 

SuooeMiTe 

elongation 

perlnoh. 

Permanent 
set. 

Soooeesive 

permanent 

•et 

Kemarka. 

Totia. 

Persqiiaie 
incn. 

\ 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12.200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
18,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
16,000 
15,200 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.770 

Pounds. 

1,000 

6,000 

10,000 

20,000 

80.000 

40,000 

60.000 

65.000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69.000 

70,000 

71,000 

72.000 

73,000 

74.000 

75,000 

76.000 

80,000 

84.000 

88,000 

92,000 

96.000 

100.000 

104,000 

108,000 

112,000 

116.000 

120,000 

128,860 

Ineh. 

0. 

.000133 
.000300 
.000683 
.001000 
.001338 
.001700 
.001867 
.002038 
.008067 
.002100 
.002133 
.002167 
.002233 
.002267 
.002300 
.002383 
.002367 
.002433 
.004333 
.006838 
.007600 
.008333 
.009000 
.009667 
.0100 
.0183 
.0167 
.0200 
.0283 
.0267 
.0833 
.0367 
.0433 
.0633 
.0667 
.1000 

Indi. 
0. 

.000183 
.000167 
.000388 
.000867 
.000333 
.000867 
.000167 
.000166 
.000084 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000083 
.000084 
.000066 
.001900 
.002600 
.000767 
.000733 
.000667 
.000667 
.000388 
.0088 
.0034 
.0033 
.0088 
.0034 
.0066 
.0034 
.0066 
.0100 
.0134 
.0333 

0. 
0. 

Indi. 
0. 

Initial  load. 
Klaatio  limit. 
Tennilo  strength. 

0. 

0. 

• 

0. 

Oeneral  summary, 

Tenaile  ttrengtli  per  Bqnare  Inch  of  original  Motion pounds. .  123,850 

Elastic  limit  per  Bonare  inch  of  original  aeotion do...    70,000 

Elongation  per  incn  after  roptare inch..      .1500 

Elongation  per  inch  under  snidn  at  elastic  limit do...  .002438 

Bednotion  in  diameter  at  point  of  raptnre do...       .115 

Eedoction  in  area  after  mptare.  per  centof  original  section 40.8 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface line  sU ky ,  trace  of  granulation 

Elongation  of  inch  sections ".27*, 'Ml.  ".07 


RIFLE-BARBEL   STEEL,  .30-CALIBER. 
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No.  5719. 

Marks,  75. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Oaaged  len^h,  3'^ 


Applied  loads. 

Elongation 
per  Inch. 

SuoceBsire 

elongation 

per  inch. 

Permanent 
set. 

SoooeMiTO 

pemuuient 

set. 

Remarks. 

Total. 

Per  Boaare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15.000 

15,200 

15,400 

14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,400 
16,800 
17.200 
17,600 
18.000 
18.800 
19,600 
20.400 
21,200 
22,000 
22,800 
23,600 
23.980 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40.000 
50.000 
60,000 
70.000 
75,000 
76,000 
77,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82.000 

84,000 

86.000 

88,000 

90.000 

94,000 

98,000 

102,000 

106,000 

110,000 

114.000 

118,000 

119,900 

Inch, 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001667 
.001067 
.002333 
.002500 
.002533 
.002600 

.005267 
.009667 
.010000 
.010883 
.010677 
.011833 
.012267 
.018067 
.014500 
.015967 
.017500 
.019000 
.021000 
.024000 
.028067 
.037033 
.038000 
.045667 
.055833 
.073833 
.108333 

Jneh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000867 
.000800 
.000366 
.000167 
.000033 
.000067 

.002667 
.004400 
.000333 
.000833 
.000334 
.000666 
.000934 
.000800 
.001433 
.001467 
.001533 
.001500 
.002000 
.003000 
.004667 
.008366 
.000967 
.007667 
.  010166 
.017500 
.085000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strengbh. 

0. 

0. 

General  summary. 

Tensile  strength  ]>er  square  inch  of  oriffidal  section poonds..  119,900 

Elastic  limit  per  sauare  inch  of  originafsection do...    77,000 

Elon  gation  per  Incn  after  mptu  re inch . .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do....  002600 

Bednotion  in  diameter  At  point  of  rnpturo do...       .105 

Baduotion  in  area  after  rapture,  per  cent  of  original  section 37.1 

Position  of  rupture 1".20  ft-om  neck 

Character  of  broken  surface fine  silky,  dark  gray;  cupshaped 

Elongation  of  inch  sections ".20*.  ".20%  ".11 
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BECEIVEBS   OF   RIFLES,  CALIBER  .30. 
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ISsw  Stock  for  JE^ceiyers. 


No.  5545. 
Marks,  32  B. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3^\ 


Applied  loads. 

ElonMtion 
per Inch. 

SticoeaalTe 

elonsation 

perlnoh. 

Permanent 

set. 

Suooesaive 

permanent 

set. 

Remarks. 

Total. 

Peraaiiare 
inoo. 

PotMds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9.400 

8,800 

9.000 

9,200 

9.600 

10,000 

10,800 

11.600 

12,400 

18,200 

14,000 

14.800 

15,200 

15,600 

15,860 

PowuU. 
1.000 
5,000 
10,000 
20,000 
30.000 
40,000 
47,000 

'44,000 
45,000 
46,000 
48.000 

50,  mo 

54,000 
58.000 
62,000 
66,000 
70,000 
74,000 
76.000 
78,000 
79,300 

Ineh. 
0. 

.000133 
.000300 
.000633 
.000967 
.001333 
.001600 

.004333 
.000000 

.0133 

.0167 

.  0167+ 

.0238 

.0300 

.0367 

.0467 

.0600 

,0767 

.0933 

.1200 

.1833 

Ineh. 
0. 

.000188 
.000167 
.000333 
.000334 
.000366 
.000267 

.002738 

.004667 

.0043 

.0034 

.0000+ 

.0060 

.0067 

.0067 

.0100 

.0133 

.0167 

.0166 

.0267 

Ineh. 
0. 

0. 

Initial  load. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 

•■•••••••■•• 

.0633 

1 

General  summary. 

Tensile  strength  per  8qnai«  inch  of  original  section •• •...pounds..    79,300 

Elasticlimit  per  sqoare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  ruptore inch..      .2267 

ElonKation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Redaction  in  diameter  at  point  of  rapture do...       .095 

Bednetion  in  area  after  roptore.  per  cent  of  original  section 34.0 

Poeltlon  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  oblique  ends 

BlongaUon  of  inch  sections ".20.  ".Sr,  ".17 
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RECEIVERS   OF   RIFLES,  CALIBER  .30. 


Forged  Bbceiyer  of  I^ew  Btook. 


Marks,  32  R.  F. 

Diameter,  ".506. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
perlnoh. 

Suocesaiye 

eionffatlon 

perlnch. 

Permanent 
aet. 

Sncceaaiye 

permanent 

set. 

Bemarka. 

Total. 

Per  aauare 
incn. 

Pounds. 
1.000 
5,000 
10,000 
20.000 
80,000 
40,000 
43,000 

44,000 

45,000 
46,000 
47,000 
48,000 
50,000 
54,000 
58,000 
62,000 
06,000 
70,000 
74,000 
78,000 
82,000 
84,450 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

10,000 

10,800 

11,600 

12,400 

13,200 

14,000 

14,800 

15,600 

16,400 

16,890 

Inch. 
0. 

.000133 
.000333 
.000700 
.001033 
.001433 
.001533 
/  .  001667 
t  .005500 
.006467 
.007500 
.006667 
.0096<f7 
.0133 
.0167 
.0233 
.0300 
.0367 
.0467 
.0567 
.0733 
.1033 
.1733 

Inch. 
0. 

.000133 
.000200 
.000387 
.000333 
.000400 
.000100 
.000134 
.003833 
.000967 
.001033 
.001167 
.001000 
.003633 
.0084 
.0066 
.0067 
.0067 
.0100 
.0100 
.0166 
.0300 
.0700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

* 
• 

Tensile  strength. 

.000067 

.000067 

Genwal  summary. 

Tensile  strength  per  square  inch  of  ariffinAl  section pounds..    84,450 

Elastic  limit  per  so aare  inch  of  original  section do...    43,000 

Elongation  per  incn  after  rupture in<di..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Seduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  M«a  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture l".8fVomneck 

Character  of  1>roken  surface fine  silky 

Elongation  of  inch  secUoua ".19,  ".41*,  ".17 
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No.  6697. 
Marks,  Gj. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3**. 


Applied  loada. 

EloDsation 
per  Inch. 

Inch. 
0. 
.000100 
.000333 
.000700 
.001033 
.001367 
.001700 
.002033 
.002067 
.002100 
.003100 

.003633 
.004683 
.006667 
.008633 
.008967 
.OOAi.^ 

Sacceasive 

eloDsation 

per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sacoeasive 

permanent 

set 

Semarks. 

Total. 

Per  iMiaare 
incn. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60.000 
60,000 
61,000 
62,000 
63,000 

57,000 
58,000 
50,000 
60,000 
61,000 
62,000 

Pounds. 

200 

1,000 

2,000 

4,000 

8,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

11,400 
11.600 
11,800 
12,000 
12,200 
12,400 
12.600 
12,800 
13,200 
13,600 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
22,460 

Inch. 
0. 

.000100 
.000233 
.000367 
.000333 
.000384 
.000333 
.00(»333 
.000034 
.000033 
.001000 

.000633 

.001000 

.001094 

.001066 

.000834 

.000466 

.000684 

.000500 

.000766 

.001767 

.001238 

.001434 

.003400 

.002833 

.003667 

.004100 

.004233 

.0060 

.0067 

.0100 

.0166 

.0334 

.0188 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

0. 

63, 000           •  010067 

64,000 

66,000 

68,000 

70.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106.000 

112,000 

112,300 

.010667 

.011383 

.013100 

.014883 

.016767 

.010167 

.022000 

.025667 

.029767 

.034000 

.0400 

.0467 

.0567 

.vm 

.1067 
.1200 

General  summary. 


Tensile  ttrength  per  square  inch  of  oriffinal  aeotion pounds 

llaatio  limit  per  souare  inch  of  original  section do. 

Elongation  per  incii  after  rapture inch 

Elongation  per  inch  under  strain  at  elaatio  limit do. 

Reduction  in  diameter  at  point  of  rupture , do. 

Beduotlon  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".4  ftt>m  neck 

Cbuncter  of  broken  surface silky,  interspersed  with  fine  granulation  near  the  circumference 

Blongation  of  inch  sections ".12,  ".27*,  ".15 


112,300 

62,000 

.1800 

.002100 

.085 

30.7 
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GATLING  GUNS)  BARREL  BTEEL. 


Ko.  5698. 
Marks,  0  2. 
Diameter,  ".506. 
Sectioual  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loadH. 

Eloneation 
IM^rlnch. 

SncoeBsive 

elongation 

per  inch. 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000366 
.000134 
.000033 
.000067 
.000033 
.000433 
.001900 
.001000 
.000367 
.000633 
.000400 
.000534 
.001066 
.001334 
.001166 
.002167 
.002667 

Permanent 
Bet. 

Inch. 
0. 
0. 

SnccesaiTe 

permanent 

set. 

Inch. 
0. 

Kemarks. 

Total. 

Per  Muai'e 
inch. 

P&und*. 
200 
1,000 

Poundg. 
1,000 
ft  nun 

Inch, 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001733 
.001867 
.001900 
.001967 
.002000 
.002433 
.004333 
.005333 
.005700 
.006333 
.006733 
.007267 
.006333 
.009667 
.010633 
.013000 
. 015667 
.  018333 

Iniiinl  load. 
Elastic  limit. 

Tensile  strength. 

2.000    1        10  non 

4,000 
6,000 
8,000 
10,000 
11,000 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 

20,000 
30,000 
40,000 
50,000 
55,000 
57,000 
08,000 
59,000 
60,000 
61,000 
02  (NM) 

.000033 

.000033 

1 

12, 600    1        63. 000 

12,800 
13,000 
13,200 
13,600 
14,000 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
19.200 
20,0u0 
20,800 
21,600 
22,400 
23,200 
23,040 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88.000 

02,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

119, 700 

............ 

.021167           .002834 
.024333           .003166 

.028000 
.031667 
.036333 
.M2000 
.050000 
.061667 
.1000 

.003667 
.003667 
.004666 
.006667 
.008000 
.011667 
.088833 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  110, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    69. 000 

Elongation  per  incn  after  rupture inch. .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

!Rednctian  in  diameter  at  point  of  rupture do . . .        .  066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.0 

Position  of  rupture ".90  tram  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  near  the  circnmferenoe 

ElongaUon  of  inch  sections,  i ''.08,  ".18,  ".20* 


GATLING   GUNS,  BARBEL  STEEL. 
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Ko.  5699. 

Marks,  0  3. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elonffation 
perinob. 

Saooeasive 

elongation 

perlnoh. 

Permanent 
set. 

Soccesslve 

RemarKB. 

Total. 

Per  square 
loch. 

permanent 
set. 

Poufidf. 

200 

1.000 

2,000 

4,000^ 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 

12.400 

12.600 

12,800 

13.000 

12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13.400 
13,600 
14.000 
14,400 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,140 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
03,000 
64,000 
05,000 

61.000 
62.000 
03,000 
64,000 
65,000 
66,000 
67,U00 
68,000 
70.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
110, 700 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001700 
.001867 
.002033 
.002067 
.002133 
.002167 
.002300 
.002400 

.003367 
.003733 
.004333 
.007167 
.009000 
.009600 
.010000 
.010500 
.012333 
.014000 
. 017167 
.020333 
.024000 
.028000 
.033607 
.039667 
.046667 
.066667 
.071667 
.1200 

Inch. 
0. 

.000100 
.000200 
.000333 
.000867 
.000333 
.000367 
.000167 
.000106 
.000034 
.000066 
.000034 
.000133 
.000100 

.000967 
.000366 
.000600 
.002834 
.001833 
.000600 
.000400 
.000600 
.001833 
.001667 
.008167 
.003166 
.003667 
.004000 
.005667 
.006000 
.007000 
.010000 
.006000 
.048833 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  limit. 
LoadfeU. 

Tensile  strength. 

0. 

*" 

Oemeral  summarg. 

Tensile  strength  per  square  inch  of  original  section • pounds..  110.700 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  inOD  after  rnptare ^ inch..      .  1767 

EUingatlon  per  inch  under  strain  at  elastic  limit do. . .  .  002107 

Ketlnotlon  in  diameter  at  point  of  rupture do. . .        .085 

Reduction  in  area  after  rupture,  per  cent  of  original  seoUon 30.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".13,  ".27*.  ".13 
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No.  5706. 
Marks,  0  4. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  lengtb,  3''. 


Applied  loada. 

Elongation 
per Inch. 

ToUl. 

Per  muare 
iDcn. 

Pounda. 

Poundi. 

Inch. 

200 

1,000 

0. 

1,000 

5,000 

.000100 

2,000 

10,000 

.000300 

4,000 

20,000 

.000633 

Q,000 

30,000 

.000967 

8,000 

40,000 

.001333 

10,000 

50,000 

.001667 

12,000 

60,000 

.002033 

18,000 

66,000 

.002267 

14,000 

70,000 

.002433 

1A,000 

80,000 

.002867 

16,200 

81,000 

.002967 

16,400 

82,000 

.008000 

16,000 

83,000 

.003033 

16,800 

84,000 

.003033 

17.000 

86,000 

.003100 

17,200 

86,000 

.003233 

17,400 

87,000 

.003300 

17,600 

88,000 

.003333 

17,800 

89,000 

.003483 

18,000 

90,000 

.003633 

18,200 

91,000 

.003867 

18,400 

02,000 

.004083 

18,600 

93,000 

.004633 

18,800 

94,000 

.005167 

19,200 

96.000 

.008767 

19,600 

98,000 

.016000 

20,000 

100,000 

.021667 

20,800 

104,000 

.033383 

21,600 

108,000 

.060000 

22,340 

111,700 

.0M667 

Snooeuive 

elongation 

perlnob. 

Permanent 

■et. 

Saooenive 

permanent 

aet. 

^  wWa« 

0. 

Inch. 
0. 

.000100 
.000200 
.000883 
.000884 
.000366 
.000384 
.000366 
.000234 
.000166 
.000434 
.000100 

IfUSk. 

0. 
0. 

Initial  load. 

• 

Elastic  limit. 
Not  well  defined. 

Tensile  strength. 

.. 

.000033 
.000033 
.000067 

"".worn" 

0. 
.000084 

.000033 

.000033 

0. 

!      .000067 

.000138 

.000067 

I      .000033 

1 

.000100 
.000200 
.000234 

.000433 

.000366 

.000166 

.000600 

.000534 

.003600 

1      .007233 

.005667 

.011666 

.016667 

.044667 

1 

General  summary. 

Tensile  strength  per  square  Inch  of  oriffinal  section pounds..  111,700 

Elastic  limit  per  aooare  inch  of  original  section,  not  well  defined do...    88,000 

Elongation  per  Inon  after  mptare inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    003833 

Bednction  in  diameter  at  point  of  rupture do...       .  185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59.8 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface fine  silky,  serrated  edges 

Elongation  of  inch  sections ".08,  ".17,  ".28* 


8-INCH  DISAPPEARING  GUN  CARRIAGES. 


CAST-IRON  SPECIMENS. 
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185 


SPECIMENS  WITH  g-INCH  STEMS. 


6414 
5415 
6467 


No.  of 
tost. 

Mark  od  speoi- 
mon. 

Diam- 
eter. 

• 

Sec- 
tional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Per 

square 

inch. 

6410 

6411 
6412 
6413 
5416 
6417 

6418 
6419 

PBE, 

do 

PBB, 

do 

PBKtT,.... 

PBK«T,  .... 

PBRtT..... 
PIJRC, 

Inehsa. 
1.129 

1.129 
a.  129 
1.120 
1.129 
1.129 

1.129 
1.129 

Sq.in. 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

Poundt. 
24,200 

27.800 
28,100 
25,250 
30,780 
26,700 

26,350 
28.518 

Poundt. 
24,200 

27,800 
28,100 
25,250 
30,780 
26,700 

26,350 
28.618 

Fine  granular,  spongy  spot  at 

oircumferenoe. 
Granular. 
Fine  granular. 
Fine  granular,  light  gray. 
Fine  gran  ular,  gray . 
Fine  granular,  spongy  spot  at 

circumference. 
Fine  granular,  gray. 
Do. 

GROOVED  SPECIMENS, 


BBR,... 
PBR,... 
P  T  C„  1 


Tt 


1.129 

1.00 

24.700 

24,700 

1.129 

1.00 

27,950 

27,950 

1.129 

1.00 

33,990 

33,990 

Fine  granular,  gray. 
Fine  granular,  light  grsy. 
Fine  granular,  gray. 


Base  Bino. 


No.  6593. 
Marks,  P.  B.  REi. 
Diameter,  1".129.  ^ 

Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 

SloogaUon 
per  inch. 

Inth. 

0. 

.00006 
.00014 
.00021 
.00027 
.00034 
.00042 
.00040 
.00050 
.00067 
.00078 
.00089 
.00103 
.00117 
.00136 
.00153 
.00177 
.00206 
.00237 
.00272 
.00346 
.00308 
.00470 
.00646 
.00660 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Inch. 
0. 

Successiye 

permanent 

set. 

Inch. 
0. 

\ 

1 

TotAl. 

Poundt. 

1,000 

2,0U<) 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

21,000 

28,990 

Per  square 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,990 

Remarks. 

Inch. 

0. 

.00006 
.00008 
.00007 
.00006 
.00007 
.00008 
.00007 
.00010 
.00008 
.00011 
.00011 
.00013 
.00016 
.00018 
.00018 
.00024 
.00028 
.00032 
.00035 
.00073 
.00058 
.00072 
.00076 
.00116 

Initial  load. 
Tensile  strength. 

■ 

.00117 

.00117 

.00483 

.00816 

Fractured  ".6  from  neck.    Appearance,  fine  granular,  gray. 
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} 


Base  Eing. 


Ko.  55d4. 
Marks,  P  B  E  E  2. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stein,  10'^ 
Gauged  length,  10''. 


Applied  loads. 

ElonMtkm 
perinoh. 

SncoeMiye 

eloneation 

perlncli. 

Pennanent 

set. 

SnCC6MlT6 

pennanent 
•et. 

BemnrlM. 

To".     ^"taX" 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

28,610 

Paundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

'10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,610 

Inek. 
0. 
.00006 

.00012 
.00020 
.00026 
.00033 
.00039 
.00047 
.00054 
.00062 
.00071 
.00079 
.00088 
.00099 
.00109 
.00120 
.00131 
.00146 
.00150 
.00176 
.00194 
.00217 
.00231 
.00268 
.00800 

Jneh. 
0. 
.00006 

.00006 
.00008 
.00006 

.00007 
.00006 
.00008 
.00007 
.00008 
.00009 
.00008 
.00009 
.00011 
.00010 
.00011 
.00011 
.00016 
.00013 
.00017 
.00018 
.00023 
.00914 
.00037 
.00082 

Inek. 
0. 

Inek. 
0. 

Initial  load. 
Tensile  strength. 

* 

.00005 

.00005 

.00014 

.00009 

.00036 

.00022 

.00106 

.00070 

Fractured  at  the  neck.    Appearance^  fine  granular,  gray. 


8-inch  disappearing  gun  carbiage,  metal. 

Base  Bing. 

No.  5595. 
Marks,  P  B  B  4  E. 
Diameter,  1".129. 
SectioDal  area,  1.00  sqaare  inch. 
Length  of  stem,  10''. 
Ganged  length,  10''. 
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Applied  loAiU. 

EloDsation 
per  inch. 

Saooeuive 

elon|rati<fn 

perlnoh. 

Permanent 

set. 

SaceesslTe 

permanent 

set. 

Remarks.  . 

Total. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

6,000 

8,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

16,000 

18.U00 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

81,840 

Per  sqaare 
inoh. 

Pounds. 

i.ooa 

8,000 

3,000 

4.000 

6,000 

8,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

18,000 

17,000 

18.000 

19.000 

80.000 

21,000 

22.000 

23.000 

24,000 

25,000 

31.840 

Jneh. 
0. 
.00008 

.00011 
.00017 
.00023 
.00080 
.00087 
.00048 
.00049 
.00067 
.00084 
.00072 
.00061 
.00090 
.00099 
.00111 
.00123 
.00184 
.00160 
.00187 
.00188 
.00211 
.00234 
.00268 
.00306 

Inch. 
0. 

.00008 
.00006 
.00006 
.00008 
.00007 
.00007 
.00008 
.00008 
.00008 
.00007 
.00008 
.00000 
.00009 
.00009 
.00012 
.00012 
.00011 
.00018 
.00017 
.00021 
.00023 
.00023 
.00034 
.00037 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.00004 

.00004 

.00015 

.00011 

.00046 

.00080 

.00140 

.00096 

Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Babe  Bino. 

No.  5596. 
Marks,  P  B  B  5  E. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loadii. 

• 

Elonsation 
per  Inch. 

• 

Saooeasive 

elongation 

jierlnch. 

Permanent 
set. 

SncoeaslTe 

permanent 

aet. 

Remarkfl. 

1 

Total. 

Per  Banare 
incii. 

Poundt. 

1.000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
1,000  - 
29,990 

Pounda, 

1,000 

2,000 

.        3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
1,000 
29.990 

Ineh. 
0. 

.00005 
.00009 
.00015 
.00020 
.00025 
.00032 
.00038 
.00045 
.00052 
.00060 
.00068 
.00078 
.00088 
.00099 
.00113 
.00126 
.00139 
.00159 
.00180 
.00220 
.00246 
.00272 
.00326 
.00390 

Ineh. 
0. 
.00005 
.00004 
.00006 
.00005 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00009 
.00010 
.00010 
.00011 
.00014 
.00013 
.00013 
.00020 
.00021 
.00040 
.00026 
.00026 
.00054 
.00073 

IneK 
0. 

Ineh. 
0. 

.Initial  load. 

Micrometer  reset  at  eero. 
Tensile  strength. 

^.00001 

—  00001 

.00010 

.00011 

.00064 

.00044 

.00202 

.00148 

.00021 
.00065 
.00091 
.00132 
.00182 

.00021 
.00034 
.00036 
.00041 
.00050 

.00006 

.00006 

; 


Fractured  0''.6  from  neck.    Appearance,  line  granular,  light  gray. 


8-INCH   DISAPPEARING   GUN   CARRIAGE,  METAL. 
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Base  Ring. 

No.  5597. 
Marks,  P  B  B  6  E. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  IC. 
Gauged  length,  10''. 


Applied  lottds. 


Total. 


Pfmnd*. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

».00Q 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

32,150 


—  -     —    I  Elonsatioii 

Fer  M  aaro     ' 
incii. 


Pound: 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,150 


Inch, 
0. 

.*00004 
.00010 
.00010 
.00022 
.00028 
.00033 
.00040 
.00047 
.00054 
.00061 
.00060 
.00077 
.00087 
.00096 
.00106 
.00117 
.00129 
.00142 
.00157 
.00172 
.00194 
.00216 
.00239 
.00272 


Saooemiiye 

elongation 

per  inch. 


Inch. 
0. 

.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00007 
.00007 
.00006 
.00006 
.00010 
.00008 
.00010 
.00011 
.00012 
.00018 
.00015 
.00015 
.00022 
.00022 
.00028 
.00083 


Permanent 

8et. 


0. 


00001 


00009 


00088 


00108 


Snoceesive 

permanent 

set. 


Kemarkft. 


IneK 
0.  Initial  load. 


.00001 


00008 


00028 


.00071 


Tensile  strength. 


Fractured  V  from  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Bing. 

No.  5609. 
Marks,  P  B  E  7  E. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10'^ 


Applied  lottds. 


—  -  -  -t- 


Total. 


Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,630 


Per  square 
iucb. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,630 


Elongation 
per  Inoh. 


Inch. 
0. 

.00005 
.00010 
.00016 
.00023 
.00030 
.00037 
.00045 
.00051 
.00060 
.00067 
.00077 
.00087 
.00008 
.00110 
.00124 
.00138 
.00156 
.00181 
.00205 
.00286 
.00270 
.00331 
.00376 
.00461 


Sncoesflive 

oloDffation 

per  inch. 


Inch. 

0. 

.00005 
.00005 

.00006 
.00007 
.00007 
.00007 
.00008 
.00006 
.00009 
.00007 
.00010 
.00010 
.00011 
.00012 
.00014 
.00014 
.00018 
.00025 
.00024 
.00031 
.00040 
.00055 
.00045 
.00085 


Permanent 

set. 


Inch. 
0. 


00002 


00016 


,00067 


,00278 


SaccesaiTe 

permanent 

set. 


Inch. 
0. 


.00002 


.00014 


.00061 


.00211 


\ 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  2^.60  from  neck.    Appearance,  granular,  light  gray. 


8-INCH   DISAPPEiLRING   GUN   CARRIAGE,  METAL. 


191 


Base  Bing. 

No.  6610. 
Marks,  P  B  R  8  E. 
Diameter,  I'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10'^ 
Gauged  length,  10". 


Applied  loads. 

Total. 

Per  sanare 
inon. 

Poundi. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5.000 

6,000 

6.000 

6,000 

7,000 

7,000 

8.000 

8,000 

9,000 

9.000 

10,000 

10,000    ' 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15.000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21.000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25.000 

28,540 

28,540 

Elonntion 
{ler  inoh. 


Inch. 
0. 

.00007 
.00014 
.00020 
.00027 
.00033 
.00040 
.00047 
.00054 
.00061 
.00069 
.00077 
.00086 
.00095 
.00106 
.00118 
.00130 
.00143 
.00159 
.00178 
.00197 
.00219 
.00244 
.00284 
.00880 


Successive 

elongation 

per  inch. 


Inch. 

0. 
.00007 
.00007 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00007 
.00008 
.00006 
.00009 
.00009 
.00011 
.00012 
.00012 
.00013 
.00016 
.00019 
.00019 
.00022 
.00025 
.00040 
.00046 


Permanent 
set. 


Jneh. 
0. 


,00004 


00014 


00044 


00149 


Saocessive 

permanent 

set. 


Remarks. 


Inch. 

0.  Initial  load. 


,00004 


00010 


00030 


.00106 


Tensile  strength. 


Fractured  2^.25  from  neck.    Appearance,  granular,  light  gray. 
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Base  Bikg. 

No.  5618. 

Marks,  B  E  9  E. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundg. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

25,020 


Per  square 
incli. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25,020 


Elonffaiton 
per Inch. 


Inch. 
0. 
.00005 
.00012 
.00019 
.00025 
.00031 
.00039 
.00046 
.00063 
.00060 
.00068 
.00078 
.00088 
.00009 
.00110 
.00125 
.00138 
.00155 
.00175 
.00198 
.00225 
.00250 
.00288 
.00333 
.00387 


Successive 

eloneation 

perlnch. 


Inch. 

0. 

.00005 
.00007 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00008 
.00010 
.00010 
.00011 
.00011 
.00015 
.00013 
.00017 
.00020 
.00023 
.00027 
.00025 
.00033 
.00050 
.00054 


Permanent 

set. 


Inch, 
0. 


Successive 

pennanent 

set. 


Inch. 
0. 


.00003 


.00003 


.00016 


.00013 


.00059 


.00043 


.00197 


.00138 


Remarks. 


Initial  load. 


Tensile  strength. 


. 


Fractured  1^.3  from  neck.    Appearance,  fine  granular,  dark  gray. 
Small  spongy  spot  at  the  circumference. 


8-INCH   DISAPPEARING   GUN   CARRIAGE,  METAL. 


lya 


Base  Eing. 

No.  5619. 

Marks,  B  R  10  E. 

Diameter,  1".129. 

Sectional  area,  1.00  square  iiicti. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
PerBooare     P^rlnch, 
incn. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

25,220 


Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

25,220 


hush. 
0. 
.00007 
.00015 
.00021 
.00028 
.00035 
.00042 
.00060 
.00068 
.00069 
.00078 
.00080 
.00100 
.00115 
.00131 
.00149 
.00170 
.00198 
.00227 
.00271 
.00319 
.00374 
.00489 


I 


SnocomivH ' 

eloncation  , 

periuch.   ; 


Permanent 
aet. 


Inch.       I 
0.  ' 

.00007    I 
.00008    I 
.00006    I 
.00007    ' 
.00007 
.00007 
.00008 
.00008 
.00011 
.00009 
.00011 
.00011     • 
.00015 
.00016    ' 
.00018 
.00021     ' 
.00028    I 
.00020 

.00044  ; 

.00048 
.00055 
.00115 


Inch. 
0. 


SncceAsive 

]H*riunneni 

set. 


Inch. 
0. 


Iletiiarks. 


.00007 


.00t)07 


.00029 


.0'H)22 


.00121 


.00303 


.00092 


Initial  load. 


.00182 


Tensile  Htrength. 


Fractured  1".2  from  neck.     Appearance,  flue  granular,  dark  gray. 
H.  Doc.  164 13 
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Base  King. 

No.  5620. 

Marks,  M  B  B  13. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Succeaaive 

elonj^ation 

per  inch. 

I^emianent 
art. 

Sncoesaive 

permanent 

aet. 

Kemarka. 

Total. 

Per  square 
inon. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,520 

Poundt, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

25,520 

Jneh. 

0. 
.00006 
.00012 
.00018 
.00024 
.00031 
.00039 
.00048 
.00056 
.00066 
.00074 
.00086 
.00008 
.00112 
.00128 
.00145 
.00167 
.00190 
.00220 
.00257 
.00304 
.00343 
.00405 
.00485 
.00602 

Inch. 

0. 
.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00009 
.00008 
.00010 
.00008 
.00012 
.00012 
.00014 
.00016 
.00017 
.00022 
.00023 
.00030 
.00037 
.00047 
.00030 
.00062 
.00080 
.00117 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  atrength. 

1 

1 

.00005 

.00005 

•••»•-'■>••>■••«••« 

1 

"  .66626            .66621 

.00105    {        .00079 

1 

1 

.00386 

.00281 

Fractured  at  the  neck.    Appearance,  granular. 
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Bask  IIing. 

No.  5624. 

Marks,  ^V* 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loadB. 


Total. 

Per  Muare 
inon. 

Poundt. 

Pound*. 

l.OUO 

1,000 

2,000 

2,000 

3,000 

3,000 

i.000 

4,000 

5,000 

5,000 

6,000 

8,000 

7,000 

7,000 

8,000 

8,000 

0,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

18,000 

13,000 

14.000 

14.000 

15,000 

15,000 

18,000 

18,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24.000 

26,000 

25,000 

25,980 

25,980 

Bloncation 
per 


ffatioi 
mcb. 


Ineh. 
0. 
.00004 

.00010 
.00015 
.00021 
.00024 
.00028 
.00033 
.00030 
.00046 
.00054 
.00064 
.00078 
.00092 
.00107 
.00123 
.00141 
.00165 
.00103 
.00228 
.00280 
.00342 
.00406 
.00500 
.00660 


Snoceeaive 

elonsation 

per Inch. 


Inch. 
0. 

.00004 
.00006 
.00005 
.00006 
.00003 
.00004 
.00005 
.00006 
.00007 
.00008 
.00010 
.00014 
.00014 
.00015 
.00016 
.00018 
.00024 
.00028 
.00035 
.00052 
.00062 
.00063 
.00096 
.00160 


Permanent 
•et. 


Ineh. 
0. 


,00002 


00017 


00098 


00478 


Suc-ceiNiiTe 

permanent 

•et. 


Kemarka. 


Inch. 
0. 


00002 


00015 


.00076 


.00380 


Initial  load. 


Tensile  Htreugth. 


Fractured  ''.5  from  neck.    Appearance,  fine  granular,  gray. 
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BA8e  Kino. 

No.  5026. 

Marks,  ^\^^« 

Diameter,  l'M29. 

Sectional  area,  1.0()  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

6.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,0U0 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

21,000 

25.000 

29,100 


inco. 


PoundM. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,100 


EloB^tion  S™/;^^  ^«™,°*"* 
per  inch. 


Inch. 
0. 
.00006 
.00012 
.00019 
.00025 
.00032 
.00040 
.00049 
.00055 
.00064 
.00072 
.00082 
.00091 
.00104 
.00116 
.00128 
.00143 
.00160 
.00179 
.00200 
.00225 
.00255 
.00295 
.00340 
.00385 


Inch. 

0. 

.00006 
.00006 
.00007 
.00006 
.0OUO7 
.00008 
.00009 
.00006 
.(K)009 
.0UO08 
.00010 
.00009 
.00013 
.00012 
.00012 
.(N)015 
.00017 
.00019 
.00021 
.00025 
.00030 
.00040 
.00045 
.00045 


Jneh. 

0. 


.00006 


.(K)018 


.00057 


00188 


Suooesdive 
permanent 

set. 


Jneh. 


Remarka. 


0. 


00006 


,00012 


00039 


.00131 


Initial  load. 


Tenaile  atrengtli. 


Fractured  I'M  from  neck.    Ai}pear«uce,  fine  granular,  dark  gray. 
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Base  Bing. 

No.  6638. 

Marks,  ^Y^ 
Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10''. 


Applied  loads. 

Elonntloii 
per  inch. 

Sacoeasive 

elonfffttion 

perlnoh. 

Permanent 
set. 

SuocesaiTe 

permanent 

set. 

Remarks. 

1 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

25,610 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

2S«000 

25,610 

Ineh. 
0. 

.00005 
.00018 
.00019 
.00024 
.00031 
.00038 
.00045 
.00053 
.00050 
.00067 
.00076 
.00064 
.00094 
.00104 
.00114 
.00127 
.00140 
.00155 
.00172 
.00192 
.00211 
.00238 
.00264 
.00305 

Ineh» 
0. 
.00006 

.00008 
.00006 
.00005 
.00007 
.00007 
.00007 
.00008 
.00006 
.00008 
.00009 
.00008 
.00010 
.00010 
.00010 
.00013 
.00013 
.00015 
.OOOK 
.00020 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

.00005 

.00005 

.00014 

.00009 

.00043 

.00029 

.00019 

.00027 
.00026 
.00041 

.00127 

.00084 

Fractured  at  the  neck.  Appearance,  fine  granular,  gray.  An 
elliptical-shaped  spot,  i"  by  i",  presenting  a  bright,  lustrous  suri'iu*.e, 
was  in  the  fractured  surface  near  the  circumference  of  the  bar. 
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Base  Eing. 

No.  5640. 

Marks,  M  B  B  23. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

'    8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,  COO 

24,020 


Per  square 
InoD. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,020 


Elonntion 
per  inch. 


Inch. 
0. 
.00005 
.00011 
.00019 
.00025 
.00032 
.00039 
.00046 
.00053 
.00061 
.00070 
.00080 
.00090 
.00101 
.00112 
.00123 
.00137 
.00155 
.00173 
.00194 
.00217 
.00244 
.00275 
.00320 


Suooessive 

elongation 

perlnoh. 


Inch. 

0. 

.00005 
.00006 
.00008 
.00006 
.00007 
.00007 
.00007 
.00007 
.00008 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00014 
.00018 
.00018 
.00021 
.00023 
.00027 
.00031 
.00045 


Permanent 
set. 


Inch. 
0. 


Sncoessive 
permanent 

set. 


Inch. 
0. 


Bemarks. 


Initial  load. 


00004 


00004 


00016 


.00012 


00055 


.00039 


Tensile  strength. 


Fractured  1"  from  neck.    Appearance,  medium  fine  granular,  gray. 
Small  smooth  lustrous  spot  at  circumference  of  bar. 
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Basb  Ring. 

If  o.  5670. 

Marks,  ^\»^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Per  sqnare 
inon. 


Pound*, 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

2:^,000 

24,000 

25,000 

33.980 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

33,080 


Elongation 
per  inch. 


Itush. 
0. 

.00005 
.00009 
.00015 
.00021 
.00027 
.00031 
.00039 
.00044 
.00051 
.00057 
.00064 
.00070 
.00078 
.00086 
.00094 
.00102 
.00111 
.00121 
.00131 
.00146 
.00158 
.00174 
.00190 
.00211 


Sucoesaive 

elongation 

per  Inch. 


Ineh. 
0. 

.00005 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00005 
.00007 
.00006 
.00007 
.00006 
.00008 
.00008 
.00006 
.00006 
.00009 
.00010 
.00010 
.00015 
.00012 
.00016 
.00016 
.00021 


Permanent 
set 


Ineh. 
0. 


.00001 


.00005 


.00018 


.00066 


Sncceaaive 

permanent 

set. 


Inch. 
0. 


00001 


00004 


,00013 


00038 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  1''.5  from  neck.    Appearance,  fine  granular,  light  gray. 
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Top  Oabriagb. 

No.  5636. 

Marks,  ^'^E^- 2' 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Total. 

Per  square 
Inch. 

Pounds. 

Pounda. 

1.000 

1,000 

2,000 

2,00U 

8,(100 

8,000 

4,000 

4,000 

5,000 

5,000 

0,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13.000 

14,000 

14,000 

15,000 

15,000 

16,  (KM) 

16.000 

17,000 

17,000 

18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28,180 


18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
28.180 


Elongation 
per  Inch. 


Ineh, 

0. 
.00005 
.00012 
.00018 
.00027 
.00034 
.00041 
.00060 
.00057 
.00066 
.00074 
.00085 
.00094 
.00107 
.00123 
.00140 
.00155 
.00175 
.00198 
.00280 
.00266 
.00305 
.00360 
.00425 
.00508 


I 


SaccessiTo  pe„„a„ent 
elongation.  "J! 

per  inch.  **^' 


Jneh. 

0. 
.00005 
.00007 
.00006 
.00009 
.00007 
.00007 
.00009 
.00007 
.00009 
.00008 
.00011 
.00009 
.00013 
.00016 
.00017 
.00015 
.00020 
.00023 
.00032 
.00035 
.00040 
.00055 
.00065 
.00078 


Jneh. 
0. 


00005 


00022 


00082 


Sncoessive 

]>erinanent 

set. 


Ineh. 
0. 


.00005 


.00017 


.00060 


Remarks. 


Initial  load. 


00296 


.00214 


Tensile  strengto. 


J 


Fractared  3".25  from  the  ner.k.     Apj)ciiran<e,  fine  granular,  gray. 


8-inch  disappearinq  gun  carriage,  metal. 

Top  Oasbiage. 

No.  5639. 

Marks,  ^^|-^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  W. 

Ganged  length,  10''. 
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Applied  loads. 

Elongation 
per  Tncb. 

Snooessive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  Bouare 
incn. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 0(K) 

19,000 

20,000 

21.000 

22,000 

24,810 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

24,810 

Ineh. 

0. 

.00007 
.00015 
.00022 
.00030 
.00039 
.00048 
.00056 
.00066 
.00077 
.00080 
.00099 
.00117 
.00134 
.00154 
.00179 
.00209 
.00248 
.00290 
.00359 
.00435 
.00555 

Ineh. 
0. 

.00007 
.00006 
.00007 
.00008 
.00009 
.00009 
.00008 
.00010 
.00011 
.00012 
.00010 
.00018 
.00017 
.00020 
.00025 
.00030 
.00039 
.00042 
.00069 
.00076 
.00120 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.......••«.• 

.00012 

.00012 

.00045 

.00033 

.00195 

.00150 

.00:i65 

.00170 

Fractured  3''.4  from  neck.    Appearance,  medium  fine  granular,  gray. 
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8-INCH   DISAPPEABING    GUN    CARRIAGE,  METAL. 


Top  Oarriage. 

No.  5660. 

Marks,  M\^^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  3". 


Api>lied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12. 000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28, 510 


Per  BQuare 
iDcn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000, 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,510 


ElonffRtion 
I>er  inch. 


Jnek. 

0. 
.00005 
.00012 
.00018 
.00024 
.00032 
.00039 
.00047 
.00055 
.00061 
.00069 
.00078 
.00089 
.00100 
.00113 
.00127 
.00140 
.00158 
.00183 
.00210 
.00240 
.00275 
.00325 
.00384 
.00460 


SacceAsive 

eloDiration 

perincb. 


Inch, 

0. 
.00006 
.00007 
.00006 
.00006 
.00006 
.00007 
.00008 
.00008 
.00006 
.00008 
.00009 
.00011 
.00011 
.00013 
.00014 
.00013 
.00018 
.00025 
.00027 
.00030 
.00035 
.00050 
.00059 
.00076 


Permanent 
set. 


Snccessive 

permanent 

set. 


Remarks. 


Inch. 
0. 


Inch. 
0. 


.0U004 


.00004 


.00016 


00012 


00070 


.00054 


00269 


. 00199 


Initial  load. 


Tensile  strength. 


l«>actured  at  the  neck.     Ap])earauce,  Hue  granular,  gray. 


8-INCH   DISAPPEABINO   OUN   CABBIAOEy  M£TAL. 
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Top  Gabbiage. 


No.  6671. 


M  T  Ca26 
E 


Marks, 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Lengtli  of  stem,  10^^ 

Gauged  length,  10"'. 


Applied  loads. 

Elongation 
per  Inoh. 

Snooessive 

elongation 

per  inch. 

Permanent 
set. 

Saooessire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inoh. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

29,930 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,930 

Jneh. 
0. 

.00005 
.00014 
.00021 
.00027 
.00033 
.00040 
.00047 
.00066 
.00061 
.00070 
.00079 
.00089 
.00099 
.00110 
.00122 
.00186 
.00165 
.00169 
.00192 
.00214 
.00243 
.00272 
.00325 
.00373 

Inch. 

0. 
.00006 
.00009 
.00007 
.00006 
.00006 
.00007 
.00007 
.00008 
.00006 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00013 
.00020 
.00014 
.00023 
.00022 
.00029 
.00029 
.00063 
.00048 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

.00015 

.00011 

. 

. 00055     !        . 00040 

1 

1 

.00183 

.00128 

Fractured  2".35  from  neck.    Appearance,  fine  i^aiiuhir,  dark  gray. 
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8-lNCH   DISAPPEARING   GUN   GABBIAGE,  METAL. 


Top  Oasbiage. 

No.  5685. 

Marks,  ^^^" 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

SnoceBsive 

Sacoeasive 

permanent 

set. 

Kemarks. 

Total. 

Pertqiiare 
Inco. 

elongation   -"-""-"-•^ 
perlnoh.           "®*- 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

31,000 

22,000 

23,000 

24,000 

25,000 

30,150 

Pounda. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

30,150 

Inch. 
0. 

.00006 
.00013 
.00019 
.00024 
.00030 
.00037 
.00042 
.00050 
.00055 
.00062 
.00070 
.00079 
.00087 
.00094 
.00106 
.00116 
.00124 
.00138 
.00152 
.00167 
.00182 
.00201 
.00223 
.00249 

Inch. 
0. 
.00006 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00007 
.00006 
.00005 
.00006 

.00007 
.00005 
.00008 
.00005 
.00007 
.00008 
.00009 
.00008 
.00007 
.00011 
.00010 
.00009 
.00014 
.00014 
.00015 
.00015 
.00019 
.00022 
.00026 

0. 

.00009 

.00009 

.00027 

.00018 

.00082 

.00055 

Fractared  3''.75  from  neck.    Appearance,  granular,  light  gray. 


8-INCH   DISAPPEARING    GUN   CARRIAGE,  METAL. 
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Top  Carriage. 

No.  6686. 

Marks,  *^^^»^ 

Diameter,  1".129. 

Sectional  area,  l.OC)  square  inch. 

Length  of  stem,  IC. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Pounds 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

32,610 


PersqiiAre 
inch. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,610 


Elongation 
peruioh. 

Sucoessiye 

elonsation 

perlnoh. 

Permanent 
set. 

SucoeHsiye 

pennanent 

set. 

Inch. 
0. 

Remark*. 

Inch, 
0. 

.00006 
.00011 
.00016 

Inch. 
0. 
.00006 
.00005 

.00005 
.00008 
.00006 
.00006 
.00011 
.00004 
.00006 
.00008 
.00008 
.00007 
.00009 
.00008 
.00010 
.00010 
.00010 
.00014 
.00014 
.00014 
.00015 
.00017 
.00021 
.00087 

Indi. 
0. 

Initial  load. 
Tensile  strength. 

.00024 

.00a30 

.00035 
.00046 
.00050 
.00066 

.00064 
.00072 
.00079 
.00088 
.00006 
.00106 
.00116 
.00126 
.00140 
.00154 
.00168 
.00183 
.00200 
.00221 
.00248 

.00003 

.00003 



.00010 

.00007 

.00027 

.00017 

.00081 

.00054 

Fractured  2".9  from  neck.    Appearance,  fine  granular,  light  gray. 
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8-INCH   DI8APPKABING   GUN   CASRIAGE,  METAL. 


Top  Gabbiage. 


No.  56U0. 

Marks,  ^"^i^*^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Tow.    i^'ia"" 


Elongation 
per  moh. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

24,200 


Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,  QUO 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,  «H) 

18. 0«' 

10,  On 

20,00(' 

21,000 

22,000 

23,000 

24,000 

24,200 


Inch. 
0. 

.00006 
.00011 
.00016 
.00023 
.00028 
.00035 
.00041 
.(KMMO 
.00056 
.00061 
.00070 
.00078 
.00086 
.OOOM 
.00103 
.00114 
.00123 
.00134 
.00147 
.00158 
.00174 
.00190 
.00207 


SnoceMive 

elongation 

per  Inch. 


Inch. 
0. 
.00006 
.00005 
.00005 
.00007 
.00005 
.00007 
.00006 
.00008 
.00006 
.00006 
.00009 
.00006 
.00008 
.00008 
.00009 
.00011 
.00009 
.00011 
.00013 
.00011 
.00016 
.00016 
.00017 


Permanent 
net. 


Inch. 
0. 


Succeasive 

permanent 

set. 


Bemarka. 


Inch. 


.00002 


.00002 


,00008    '        .00006 


00022 


.00014 


Initial  load. 


Tensile  strenfEf  h. 


Fractured  3"  firom  the  neck.  Appearance,  fine  granular,  mottled. 
Fracture  contained  a  spot  of  smooth,  lustrous  metal,  triangular  shaped, 
".25  by  ".60. 


8-inch  disappearing  gun  carruge,  metal. 

Top  Garbiagb. 

No.  5691. 

Marks,  ^^^*  3^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^'. 

Gauged  length,  10''. 
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Applii 
Total. 

Ml  loada. 

Per  Moare 
incn. 

SloDsatlon 
per  Inch. 

Baoceseive 

elonsation 

per  inch. 

Permanent 
set. 

Saocewive 

permanent 

set. 

Remarks. 

Poundt. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,780 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,780 

Inek. 
0. 
.00006 

.00011 
.00017 
.00024 
.00031 
.00037 
.00046 
.001)52 
.00060 
.00067 
.00076 
.00085 
.00006 
.00104 
.00118 
.00131 
.00146 
.00162 
.00181 
.00208 
.00220 
.00257 
.00298 
.00845 

Inch. 
0. 
.00006 

.00005 
.00006 
.00007 
.00007 
.00006 
.00009 
.00006 
.00008 
.00007 
.00009 
.00009 
.00011 
.00008 
.00014 
.00013 
.00015 
.00016 
.00019 
.00022 
.00023 
.00081 
.00041 
.00047 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

.00015 

.00011 

.00060 

.00035 

.00166 

.00116 

Fractured  4''.5  from  neck.    Appearance,  tine  granular,  light  gray, 
mottled. 
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8-INCH   DISAPPEARING    GUN    CABRIAGE,  METAL. 


Top  Garbiagb. 

No.  6700. 

Marks,  ^'^^^^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loada. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,410 


Per  M  uare 
inoD. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81, 410 


EloDffaUon 
per  Inch. 


Inch. 
0. 

.00005 
.00011 
.00018 
.00023 
.00030 
.00037 
.00042 
.00050 
.00057 
.00004 
.00071 
.00080 
.00090 
.00101 
.00110 
.00120 
.00131 
.00141 
.00158 
.00171 
.00180 
.00210 
.00230 
.00259 


Snooeesive 

elonsation 

jwrlnch. 


Inch. 
0. 

.00005 
.00006 
.00007 
.00005 
.00007 
.00007 
.00005 
.00006 
.00007 
.00007 
.00007 
.00009 
.00010 
.00011 
.00009 
.00010 
.00011 
.00010 
.00017 
.00013 
.00018 
.00021 
.00020 
.00029 


Permanent 
set. 


Inch. 
0. 


Sncoessive 

permanent 

set. 


Remarka. 


Inch. 

0.  Initial  load. 


00001 


.00001 


00011 


00030 


.00010 


.00019 


,00063 


.00063 


Tensile  strength. 


Fractured  ".9  from  neck.    Appearance,  line  granular,  gray. 


8-INCH    DISAPPEARING    GTN   CARRIAGE,  METAL. 
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Top  Garbiage,  1'bolongation. 


No.  5710. 

Marks,  M  T  O^.  31. 

Diameter,  1".129. 

Sectional  area,  1.00  stiiiare  inch. 

Length  of  stem,  6''. 

Gauged  length,  5'^ 


Applied  loads. 


ToUl. 


PoundM. 

1.000 

2,000 

3,U0U 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

36,000 

27,000 

28,000 

29,000 

29,960 


Per  square 
inob. 


Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

29,980 


Elongatiou 
periDoh. 


Inch. 
0. 
.00004 
.00010 
.00016 
.00020 
.00026 
.00034 
.00040 
.00016 
.00054 
.00060 
.00068 
.00076 
.00U84 
.00094    i 
.00104    < 
.00114     ' 
.00124 
.00138    - 
.00152    I 
.00166 
.00180 
.00202 
.00226 
.00250 
.00280 
.00322 
.00366 
.00426 


Saooeesive 

eloDjcatiou 

per  iuch. 


liieh. 

0. 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.000(H} 
.00006 
.  0U(J03 
. 00000 
.U0008 
.0CK)08 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.00014 
. 00014 
.00014 
.00022 
.00024 
.00024 
.00030 
.00042 
.00044 
.00060 


Pennauent 
set. 


Inch. 
0. 


.  0'»002 


.0K)06 


.00026 


.00082 


.00162 


SucceAsive 

j»ermaneiit 

set. 


Inch. 
0. 


Kemarks. 


Initial  loail. 


.00002 


.00004 


.00020 


.00056 


.00080 


TenHilo  strength. 


Fractured  ".3  from  the  neck.     Appearance,  granular,  dark  gray 
U.  Doc.  164 ^14 
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8-INCH    DISAPPEARING    GUN   CARRIAGE,  METAL. 


Top  Cabbiage,  Prolongation. 


No.  5711. 

Marks,  M  T  C.  31. 

Diameter,  I  ".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  6", 

Gauged  length,  5". 


Applied  loada. 


Total. 


Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  (KM) 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

26,200 


Per  Hmiom 
inch. 


!    Vounda. 

I         1,000 

2,000 

I         3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

l.t,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

26,200 


Eloncation 
p«rTnch. 

Succeasive 

eloneatioii 

per  inch. 

Permanent 
ael. 

Iruh. 
0. 

Sn(M*e8aive 

permanent 

set. 

Inch. 
0. 

Kemarka. 

Ineh. 
0. 
.00004 

Inch. 
0. 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00008 
.00012 
.00008 
.00016 
.  OOUU 
.00016 
.0(N)18 
.00016 
.00022 
.00028 
.00038 

Initial  load. 
Tenaile  atrength. 

.00010 

.00016 

.00022 

.00028 

.00032 

.00040 

.00046 

.00052 
.00060 

.00002 

.00002 

.00068 

.00076 

.00086 

.... 

.00096 
.00104 

.00008 

.00006 

.00116 

. 00124 

. 00140 

,.... 

.00154 
.00170 

.00028 

.00020 

.00188 

.00204 

.00226 

.00254 
.00292 

.00082 

.00054 

1 
1 

Fractured  '^50  from  neck.    Api     ranee,  granular,  gray. 


8-INCH   UISAPPEARINO   GUN   CARBIAQE^  METAL. 
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Top  Gabriage. 

No.  5701. 
Marks,  ^"^B^-'^ 

Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Len^h  of  stem,  10''. 
Oauged  length,  10''. 


Applied  loads. 


Total. 


1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18.000 

10.000 

20.000 

21.000 

22,000 

23,000 

24,000 

26,000 

26,780 


Persqaare 
inon. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

25,780 


Elonxation 
per  inch. 


Inek. 

0. 

.00004 
.00011 
.00018 
.00022 
.00030 
.00035 
.00041 
.00049 
.00054 
.00062 
.00071 
.00080 
.00088 
.00007 
.00108 
.00117 
.00128 
.00140 
.00152 
.00170 
.00188 
.00203 
.00224 
.00261 


Snc^eaeiTe 

eloneation 

perinoh. 


Ineh. 
0. 

.00004 
.00007 
.00007 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00009 
.00000 
.00008 
.00009 
.00011 
.00009 
.00011 
.00012 
.00012 
.00018 
.00018 
.00016 
.00021 
.00027 


FormaDeni 
set. 


Inch. 
0. 


.00003 


Saocessive 

permanent 

set. 


Inch. 
0. 


.00003 


00010 


.00028 


.00075 


.00007 


.00018 


.00047 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  2".l  from  neck.    Appearance,  fine  granular,  light  gray. 
Surface  contains  a  smooth  lustrous  spot  ^"  oy  f ". 
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8-INCU   DISAPPEARING    GUN    CARRIAGE,  METAL. 


Top  Carriage. 

No.  5709. 
Marks,  MTC*  33 

Diameter,  1".129. 
Sectional  area,  l.CH)  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loadtt. 


Totol. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,310 


Per  Bqnare 
inon. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,310 


EloneatioD 
perlnoh. 


Inch. 

0. 
.00007 

.coon 

.00019 
.00025 
.00030 
.00038 
.00044 
.00050 
.00057 
.00065 
.00071 
.00080 
.00089 
.00099 
.00107 
.00117 
.00128 
.00139 
.00150 
.00164 
.00178 
.00194 
.00209 
.00231 


Successive 

eloDffation 

per Incb. 


Inch. 

0. 
.00007 
.00004 
.00008 
.00006 
.00005 
.00008 
.00006 
.00006 
.00007 
.00008 
.00006 
.00009 
.00009 
.00010 
.00008 
.00010 
.00011 
.00011 
.00011 
.00014 
.  00014 
.00016 
.00015 
.00022 


Permanent 
sel. 


Succeaaive 

permanent 

set. 


I 


Ilemarka. 


Inch. 
0. 


.00004 


.00010 


.00020 


.00061 


Inch. 
0. 


00004 


Initial  load. 


00006 


00016 


00035 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,   fine    granular,   light  gray, 
mottled. 


8-lNCH   DISAPPEARING   GUN    CARRIAGE,  METAL. 
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Top  Oabbiage. 

No.  5714. 
Marks,  ^^;?»" 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Oanged  length,  10''. 


Applied  loads. 


Total. 


Poundi. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13«000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 


Per  soiiare 
inen. 


Poundt. 

1,000 

2,000 

3,000 

4»000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 


Elongation 
perlnoh. 

Sncceftsive 

elongation 

per Inch. 

Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00005 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00009 
.00008 
.00009 
.00010 
.00010 
.00014 
.00018 
.00012 

Permanent 
set. 

• 

SuocessiTe 
permanent 

set. 

Kemarks. 

1 
Initial  load: 

TenHile  strength. 

Inch. 
0. 
.00006 

Ineh. 
0. 

Ineh. 
0. 

.00010 

.00016 

.00020 

.00027 

.00031 

.00038 

.00044 

.00050 

0. 

.00057 

.00062 

.00070 

.00078 

.00084 
.00002 

.00006 

.00005 

.00100 

.00108 

.00118 

.00127 
.00135 

.00010 

.00006 

.00144 

.00154 

.00164 

.00178 
.00191 

.00024 

.00014 

.00203 

Fractured  4"  from  neck.    Appearance,  granular,  light  gray,  mottled. 
Fractured  surface  contains  a  spot  of  smooth,  lustrous  metal  ".45  by  ".10. 
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8-INCH   DISAPPEARING   QUN   CARRIAGE,  METAL. 


Baok  Guidb, 


No.  5620. 

Marks,  P  R  G  17. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch* 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

Elonntioii 
permch. 

SnooesfiiTe 

elonfffttiou 

perlnoh. 

Permanent 
eet. 

Saooesaive 

permaoent 

set. 

BenwrlEi* 

Total. 

Per  aqaare 
incn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.U00 

1:1.000 

14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
82,830 

Pound*. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,900 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

82.830 

Inch. 
0. 

.00005 
.00011 
.00017 
.00U24 
.00029 

.ooo:i6 
.00044 
.00061 
.00068 
.00065 
.00074 
.00083 
.00093 
.00104 
.00114 
.00128 
.00140 
.00157 
.00176 
.00196 
.00218 
.00245 
.00281 
.00321 

0. 

.00005 
.00006 
.00006 
.001107 
.00005 
.00007 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.00010 
.00011 
.00010 
.00014 
.00012 
.00017 
.T)0019 
.00020 
.00022 
.00027 
.00036 
.00040 

Inek. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren^h. 

" 

.00003 

.00003 

.00012 

.00009 

.00041 

.00029 

.00180 

.00089 

Fractored  2"  firom  neck.    Appearance,  fine  granular,  light  gray. 


^ 


8-INCH   DISAPPEARINa   GUN   CARRIAQEy  METAL. 

Baok  Guidb. 
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No.  6637. 

Marks/ V'* 

Diameter,  I  ".129. 

Sectional  area,  1. 00  square  iuch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loads. 

BloDsation 
per inob. 

Sacceasire 

eloneatlou 

per  Inch. 

Permanent 
aet. 

SncceaHive 

imrniaufDt 

set. 

Remarks. 

Total. 

Per  Muare 
Idod. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

81.000 

22,000 

28.000 

24,000 

25,000 

81,020 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

26,000 

81,020 

Inch. 

0. 

.00006 
.00013 
.00020 
.00026 

.ooo3:t 

.00040 
.00018 
.00056 
.00064 
.00072 
.00083 
.00090 
.00102 
.00115 
.00130 
.00142 
.00160 
.00179 
.00203 
.00225 
.O02.')5 
.00206 
.00340 
.00888 

Inch. 
0. 

.0*006 
.00007 
.00007 
.00006 
.00007 
.00007 
.00008 
.00006 
.00008 
.00008 
.00011 
.00007 
.00012 
.00013 
.00015 
.00012 
.00018 
.00019 
.00024 
.00022 
.00030 
.00041 
.00044 
.00053 

Inch, 
0. 

Inch. 

0. 

Initial  load. 
Tensile  itreiifi^l). 

.00005 

.00005 

. 

.00019 

.00014 

.00060 

.00041 

.00194 

.00134 

Fraotnred  at  the  neck«    Appearance,  fine  granular,  dark  gray. 


^ 
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8-INCH    DISAPPEARING    GUN   CARRIAGE,  METAL. 


No.  6621« 

Marks,  1. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  9''. 

Gauged  length,  9^^ 


Applied  load*. 

BloD  cation 
perlncli. 

SucceRsive 

eloDKution 

perlnoh. 

Permanent 
set. 

# 

SncoeaaiTe 

pennaneut 

aet. 

Bemarka. 

Total. 

Per  tqiiare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10  000 

11.000 

12.000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

28,810 

Poundi. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

28,000 

23,810 

Inek. 
0. 

.000067 
.000100 
.000167 
.000256 
.000334 
.000423 
.000528 
.000623 
.000734 
.000844 
.000967 
.001111 
.001267 
.001456 
.001667 
.001934 
.002244 
.002666 
.003056 
.003778 
.004500 
.005889 

In«k. 

0. 

.000067 
.000033 
.000067 
.000089 
.000078 
.000089 
.000100 
.000100 
.000111 
.000110 
.000123 
.000144 
.000156 
.000189 
.000211 
.000267 
.000310 
.000412 
.0004^0 
.000722 
.000722 
.001389 

Inch. 
0. 

Jnek, 
0. 

Initial  load. 
Tensile  itren^. 

.000056 

.000056 

.   .000311 

.000256 

.001344 

.001083 

Fractured  V.7  from  neck.    Appeaitmce,  fine  granular,  gray. 


8-INCH   DISAPPEABING   GUN   CAKBIAGE,  METAL. 

No.  5622. 

Marks,  2. 

Diameter,  l'M29. 

Sectional  area,  i  .00  square  inch. 

Length  of  stem,  9'^ 

Oauged  length,  9''. 
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Applied  loads. 

• 
• 

EIongatloD 
per  inch. 

SnccesAlve 

eloninitlon 

per  iuoh. 

Permanent 
■et. 

Sncceaiilve 

Bamarks. 

Total 

Per  Bonare 
incn. 

permanent 
•et. 

Povndt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,  WM) 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,600 

■ 

Poundt, 
1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

2:1.000 

24,0(10 

Inch. 
0. 

.000044 
.000133 
.000167 
.000278 
.000344 
.000444 
.000522 
.000611 
.000700 
.000811 
.000922 
.001089 
.001222 
.00i:U4 
.001633 
.001900 
.002178 
.002556 
.003122 
.003878 
.004722 
.005889 
.008056 

Ineh. 
0. 

.000044 
.000089 
.0(K)034 
.000111 
.000066 
.000100 
.000078 
.000089 
.000089 
.000111 
.000111 
.000167 
.000133 
.000122 
.000288 
.000267 
.000278 
.000378 
.000566 
.000766 
.000844 
.001167 
.002167 

JtMft. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

• 

1 

.000044 

.000044 

.000300 

.0C0256 

.001489 

.001189 

Fractured  at  the  neck.    AppearancOi  fine  granular,  gray. 
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8-INCH   DISAPPEABING   OUN   CARRIAOE|  METAL. 


No.  5623. 

Marks,  3. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  9''. 

Gauged  length,  9'^ 


Applied  loads. 

Bloneation 
per Inch. 

Snccesaive 

elongation 

per  iucb. 

Permanent 
set. 

Snccessiye 

Bemarks. 

Total. 

Per  square 
inon. 

pisniiauent 
set. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,  COO 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

18,710 

Poundg, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

13,000 

14.U00 

15,000 

16,  OM 

17,000 

18,000 

18,710 

Ineh. 
0. 

.000044 
.000100 
.000156 
.000222 
.0002S9 
.000378 
.000500 
.000622 
.000767 
.000978 
.001167 
.001389 
.001656 
.002000 
.002433 

.oo:;o56 

.003833 

0. 
.000044 
.000056 
.000056 
.000066 
.000067 
.000060 
.000122 
.000122 
.000145 
.000211 
.000189 
.000222 
.000267 
.000344 
.00043:^ 
.000023 
.000777 

Inah. 
0. 

Inch, 
0. 

Initial  load. 

• 

Tensile  strength. 

.000100 

.OUOIOO 

Fractured  at  the  neck.    Appearance,  granular^  dark  gray.    Contains 
coarse  spangles. 
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220  8-INCH    DISAPPEARING   GUN    CARRIAGE,  METAL. 

Stebl  Plate  fgr  Snor  Tbays  of  Ammunition  TRtoEs. 


8-inch  disappeariug  carriages. 


No.  9131. 


Marks,  ^  f  ?  * 

Sectional  area,  ".996  by  ''.376  =  .374  square  inch. 

Elastic  limit,  14,4(K)  pounds  =  38,500  pounds  per  square  inch. 

Tensile  strength^  23,0.jO  pounds  =  63,230  pounds  per  square  inch. 

Elongation  in  2  inches,  '^71  =  35.5  per  cent. 

Elongation  of  inch  sections,  ".39*,  ".32*. 

Area  at  fracture,  ".72  by  ".25  =  .180  square  inch. 

Contraction  of  area,  51.8  per  cent. 

Appearance  of  fracture,  silky. 


10-lNCH  DISAPPEARING  GUN  CARRIAGK 


STEEL  CASTINGS. 


3U 


lO-INCH    DISAPPEARING   GUN   CARUIAGE,  METAL. 
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No.  5551. 

Marks,  363  B  B  3. 
Diameter,  '^505. 
Sectional  ^rea,  J20  square  inch. 
Gauged  length,  2". 


AppUed  loads. 

BloDKation 
per  inoh. 

SnocoAsive 

elongation 

per  inch. 

Permanent 
aet. 

Sncoeaaive 

permanent 

aet. 

Remarka. 

ToUl. 

■ 

Per  square 
inoii. 

PowmU. 

200 
1,000 
2.000 
4.000 
4,200 
4,400 
4,000 
4,800 
5,000 
6,200 
6,400 
6,000 
6,800 
6.000 
6.400 
6.800 
7,200 
7.600 

aooo 

8.400 

8,800 

9,200 

9.000 

10,000 

10.400 

10,800 

11.200 

U.O0O 

12,000 

12,400 

12,690 

Pounds, 
1.000 
5,000 
10,000 
20,000 
21,000 
22.000 
28,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30.000 
82,000 
84.000 
86.000 
38,000 
40.000- 
42.000 
44,000 
46,000 
48,000 
50.000 
52,000 
54.000 
56,000 
58,000 
60.000 
02,000 
68,460 

0. 

.000150 
.000300 
.000760 
.000800 
.001050 
.001250 
.001460 
.001700 
.002250 
.004000 
.0054.^ 
.006700 
.007600 
.0100 
.0150 
.0150+ 
.0200 
.0250 
.0250+ 
.0300 
.0360 
.0400 
.0450 
.0500 
.0600 
.0700 
.0650 
.1050 
.1400 
.9060 

0. 

.000150 

.000150 

.000450 

.000050 

.000250 

.000200 

.000200 

.000250 

.000560 

.001750 

.001450 

.001250 

.000900 

.0024 

.0050 

.0000+ 

.0050 

.0050 

.0000+ 

.0050 

.0060 

.0050 

.0060 

.0060 

.0100 

.0100 

.0150 

.0200 

.0350 

.0650 

0. 
0. 

Imek. 
0. 

Initialload. 
lUaaticUnlt. 

• 

« 
Tenalle  atrength. 

.000050 

.000050 

.000850 

.000800 

.006500 

.005660 

:;:::::::::::::::::::::: 

1 



€hneral  Bummary. 


Tawlla  atwgth  par  ■quara Inch  of  original  aeotioB pounds.. 

Btastlo  limit  per  aqnare  inoh  of  original  aeotion do... 

Xkngation  per  in<ui  after  rupture inoh.. 

XloBfation  per  inoh  under  atrain  at  elaatie  limit do... 

Bediietlon  in  diameter  at  point  of  rupture do... 

Redvelion  in  area  after  rupture,  per  cent  of  original  section 

iWtlon  of  rupture l".2fhmineck 

'«f  hvokan  auihoe.... •••••••••••  ailky,  with  10  par  cant  granular  metal  intamparaad 


68,450 

21.000 

.2800 

.000800 

.105 

37.1 


1 
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10-INCH   DISAPPEARING   GUN   CARRIAQE|  METAL. 


No.  5552. 
Marks,  365  R  T^. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gaaged  length,  2*\ 


Applied  loadi. 

« 

Elongation 
per Inch. 

Succemive 

elon^lion 

per  inch. 

Permanent 
set. 

SncceMive 

pel  manent 

set. 

Remarks. 

Total 

Persquftre 
inon. 

Pounds. 

200 

1,000 

2,000 

4.000 

4,200 

4.400 

4,600 

4,830 

5.U00 

5,200 

6,400 

5.600 

6.800 

6.000 

6.400 

6,800 

7,200 

7,600 

8,000 

8,400 

8.800 

0.200 

0,600 

10,000 

10.400 

10.800 

11.200 

11.600 

12,  (KM) 

12,400 

12,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
32.000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
54.000 
•      66,000 
58,000 
60.000 
62,000 
64,000 

0. 

.000150 

.000300 

.000650 

.000700 

.000800 

.001000 

.001300 

.002150 

.003200 

.004000 

.004750 

.006150 

.007500 

.0100 

.0160 

.0150+ 

.0200 

.0200+ 

.0250 

.0300 

.0260 

.0400 

.0460 

.0600 

.0660 

.0650 

.0800 

.0060 

.1200 

.1760 

Inch. 
0. 

.000160 
.000150 
.000350 
.000050 
.000100 
.000200 
.000300 
.0008.50 

.ooiaM) 

.00080U 

.000750 

.001400 

.001350 

.0025 

.0050 

.0000+ 

.0050 

.0000+ 

.0060 

.0050 

.0050 

.0050 

.0050 

.0050 

.0050 

.0100 

.0150 

.0150 

.0250 

.0660 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatlo  Umtt. 

Tensfle  ftmgth. 

.001300 

.001300 

.006450 

.006160 

General  Bummary. 

Tensile  strength  per  iqaan  Inoh  of  orlAlnal  sectioii pound..    64.000 

Elastic  limit  per  so aare  inch  of  orlglnsi section do...    22,000 

Elongation  per  inon  after  rapture inoh..      .195(> 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOOBOO 

Seduction  in  dismeter  at  point  of  rupture do...        .046 

Beduction  in  area  after  rupture,  per  cent  of  original  section 10.9 

Position  of  rupture ".7£rom  neck. 

ChanMJtsr  of  broken  BiiilM)e.«MM. •••••••••.. ooMsegnuuiliir,  flaky. 


lO-lNCH  DISAPPEARING   QUN  CARBUOE,  UliTAI.. 
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12-INCH  EMPLACEMENTS  AT  GREAT  GULL  ISLAND, 

NEW  YORK. 


TENSION  AND  BENDING  TESTa 
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ANCHOR  BOLTS. 
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CARRIAGE  FOR  12-INCH  B.  L  RIFLED  MORTAK 


SPECIMENS  FROM  A  RUPTURED 
HYDRAULIC  CYLINDER 
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IS-mOH   MORTAR   CARRIAQB. 
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No.  5608. 

Marks,  S6  T  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Qauged  length,  2'\ 


Applied  loads. 

Eloncatkni 
permoh. 

SvocestiTe 

elongation 

perinoh. 

Permanent 
set 

SuoeessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inoh. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

6,600 

6,800 

6,000 

6,200 

6,400 

6.600 

6,800 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

14,410 

Pounda, 

1,000 
6,000 
10,000 
20.000 
25,000 
28,000 
29,000 
30,000 
81.000 
82,000 
83,000 
34,000 
85,000 
40,000 
45.000 
60,000 
65,000 
60,000 
65,000 
70,000 
72.050 

0. 

.000160 
.000300 
.000600 
.000660 
.000060 
.001000 
.001660 
.002660 
.004000 
.004400 
.004950 
.006750 
.0100 
.0150 
.0200 
.0250 
.0850 
.0660 
.0750 
.1160 

/fidk. 
0. 

.000160 
.000150 
.000800 
.000250 
.000100 
.000050 
.000550 
.001100 
.001350 
.000400 
.000550 
.001800 
.003250 
.0050 
.0050 
.0050 
.0100 
.0200 
.0200 
.0400 

0. 

a 

0. 

Initiiilload. 
ElasUc  limit. 

Tensile  sirengtb. 

0. 

.000660 

.000650 

.005500 

.004950 

Oeneral  «ttmmary. 

Tensile  strength  per  square  inch  of  original  sectioii ponnds..    72,060 

Klastio  limit  per  sqoare  inch  of  original  seotion do...    29,000 

Elongation  per  men  after  rapture inch..      .1760 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  mptnre do...       .046 

Eednetionin  art»a  after  rupture,  per  cent  of  original  section 16.0 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granularSOper  cent,  dull  silky  20  per  cent 

Elongation  of  Inch  sections... ".19*.  ".16 
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12 -INCH   MORTAB  CABBIAGK. 


No.  5599. 

Marks,  56  T  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
per  Inch. 

Sncceasive 

eloneation 

perlnoli. 

Permanent 
aet. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pound$. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

18.740 

Poundt. 
1,006 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 
84.000 
35,000 
40,000 
45,000 
50,000 
55.000 
60,000 
65,000 
68,700 

0. 

.000160 
.000400 
.000700 
.000050 
.001100 
.001150 
.001200 
.001300 
.002000 
.002650 
.003250 
.004200 
.004900 
.006250 
.007300 
.0160 
.0200 
.0300 
.0450 
.0600 
.0860 

Ineh, 
0. 

.000150 
.000250 
.000300 
.000250 
.000150 
.000050 
.000060 
.000100 
.000700 
.000650 
.000600 
.000950 
.000700 
.001350 
.001050 
.0077 
.0050 
.0100 
.0150 
.0150 
.0250 

Jneh. 
0. 
0. 

Inch. 
0- 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

.001250 

.001250 

.005650 

.004400 

General  summary. 

Tensile  strength  per  sqnare  inohof  original  section ponnds..    68,700 

Elaaticlimit  per  saoare  inch  of  original  section do...    28,000 

Slongation  per  iuon  after  ruptnre inch..      .1350 

Elongation  per  inch  nnder  strain  at  elastic  limit ^o...  .001300 

Kedaction  in  diameter  at  point  of  rupture do...       .065 

Bedaction  in  area  after  rapture,  per  cent  of  original  section 20.5 

Peeitiouof  rapture 1"  from  neck 

Character  of  broken  surface granular,  76  per  cent;  dull  flaky,  25 per  cent 

Elongation  of  inch  sections "J6%".12 


12-INCH   MORTAR   CARRIAGE. 
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No.  5600. 

Marks,  56  L  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2''. 


^ 


Applied  loAds. 

Elongation 
per  inch. 

Inch. 

SnoceatiTO 

Totol. 

Per  Rqnare 
incli. 

elongation 
perlnoh. 

Pounds. 

Pounds. 

Inch, 

200 

1,000 

0. 

0. 

1.000 

5,000 

.000100 

.000100 

2,000 

10,000 

.000850 

.000160 

3.000 

16,000 

.000460 

.000200 

4,000 

20,000 

.000650 

.000200 

4,600 

28,000 

.000860 

.000200 

4,800 

24,000 

.000000 

.000050 

5.000 

26.000 

.   .001150 

.000250 

6,200 

26,000 

.001400 

.000260 

5,400 

27,000 

.001900 

.000500 

6,000 

28,000 

.002460 

.000660 

5,800 

20,000 

.002800 

.000350 

0,000 

80,000 

.003150 

.000350 

0.200 

31,000 

.oa't7oo 

.000560 

6,400 

32,000 

.004000 

.000900 

6,600 

38,000 

.006000 

.001400 

0,800 

84,000 

.007000 

.001000 

7,000 

86,000 

.008250 

.001250 

8,000 

40,000 

.0160 

.006750 

0,000 

45,000 

.0260 

.0100 

10,000 

60,000 

.0350 

.0100 

11,000 

66,000 

.0500 

.0160 

12,000 

00,000 

.0700 

.0200 

18,000 

65,000 

.1000 

.0300 

13,000 

68,460 

Permanent  SncceaaiTe; 
*"v         '  l>ermanent 
*•'"  net. 


RemarHs. 


Inch. 


0. 
0. 


0. 


Ineh. 
0.  :  Initial  IomI. 


.000250 


002200 


007050 


000250 


001950 


001850 


Klastic  limit. 


Teniille  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  orisinal  section pounds . .    68, 46ft 

Elastic  limit  per  sqnare  inoh  of  original  section du. . .    24, 000 

Elongation  per  inen  after  rupture inch . .      .1850 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000900 

Reduction  in  diameter  at  point  of  rupture do...       .  065 

Seduction  in  area  after  rupture,  percentof  original  section 23.0 

Position  of  rupture 1"  Aroni  nock 

Character  of  broken  surface dull  silky,  oblique,  contains  small  spots  of  granular  metal 

Elongation  of  inch  sections ".10\  ".18 
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12-INCH   MORTAR   CARRIAGE. 


No.  5601. 

Marks,  57  T  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applif 
Total. 

)d  loads. 

Per  Bonare 
incn. 

Elongation 
per  inch. 

Saccesaive 

elongation 

per  inch. 

Permanent 
set. 

Sacoeeaive 

I>ermanent 

set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

5,200 

5,400 

5,600 

5,800 

.6,000 

6,200 

6,400 

6,600 

6,800 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

i:;.ooo 

14,000 
14,160 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33.000 
34,000 
35,000 
40.000 
45,000 
60,000 
56,000 
60,000 
65,000 
70,000 
70,800 

JneA. 
0. 

.000150 
.000350 
.000560 
.000700 
.000050 
.001160 
.001850 

Ineh. 
0. 
.000150 
.000200 
.000200 
.000150 
.000250 
.000200 
.oooaoo 

Juek, 

Ineh. 
0. 

luiUal  load. 
Elastic  limit. 

• 

• 

Tensile  strength. 

0. 
.000100 

.000100 

.001600           .000250 

.001900 

.002250 

.003060 

.004200 

.004860 

.005750 

.006750 

.0160 

.0200 

.0300 

.0400 

.0560 

.0750 

.1260 

.OOuSOO 

. 000350 

.000800 

.001160 

.000650 

.000900 

.001000 

.008260 

.0050 

.0100 

.0100 

.0150 

.0200 

.0500 

.001360 

.001250 

.005600 

.004250 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    70,800 

Elastic  limit  per  saiiare  inch  of  original  section do...    25,000 

^Elongation  per  incn  after  rapture inch . .      .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000060 

Reduction  iu  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  centof  original  section 16.9 

Position  of  rupture 1"  from  neck 

Chonicter  of  broken  surface granular,  85  per  cent;  dull,  silky  .spot  at  circumference,  16  per  cent 

Elongation  of  inch  sections ".17*".16 


f 


12-INCU   MOUTAR  CABRIAGE. 

No.  5602. 

Marks,  57  T  2. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppliMl  loads. 

Elongation 
per  inch. 

SacoetBive 

eloneation 

per  Inch. 

Permanent 
Bet. 

SnoceBsiye 

permanent 

set. 

RemarkB. 

Total. 

Per  square 
Shod. 

Poundt. 

200 

1.000 

2,000 

3,000 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

6,600 

5,800 

6,000 

6,200 

6,400 

0,600 

8,800 

7.000 

8,000 

0.000 

10,000 

11.000 

12,000 

18,000 

14,000 

14,270 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
28,000 
30,000 
31,000 
32,000 
33,000 
34,000 

Inch, 
0. 

.000150 
.000300 
.000450 
.000700 
.000750 
.000800 
.000650 
.000850 
.001000 
.001150 
.001300 
.001500 
.001760 
.002100 
.002050 
.003750 
.004600 

AQSAOO 

Inch. 

0. 

.000150 
.000160 
.000150 
.000260 
.000050 
.000050 
.000050 

0. 

.000160 
.000150 
.000160 
.000200 
.000260 
.000360 
.000860 
.000800 
.000750 
.001000 
.001260 
.006260 
.0050 
.0100 
.0100 
.0160 
.0200 
.0450 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

i 

0. 

.000100 

.OUOIOO 

.001160 

.001060 

35,000    1      .006750 
40,000          .0150 
45,000          -0200 

50,000 
55,000 
60,000 
66,000 
70,000 
71,360 

.0300 

.0400 
.0550 
.0750 
.1200 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section «.ponnd8..    71,350 

Elastic  limit  per  sqyare  inch  of  original  section do . . .    24, 000 

Elongation  per  incn  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000850 

Seduction  in  diameter  at  point  ot  ruptu  te do . . .       .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.0 

Position  of  rupture ".0  from  neck 

Character  of  broken  surface granular ;  dull,  silky  spot  at  the  circumference 

Elongation  of  inch  sectiona 'M3,".17* 


238 


la-INCH   MORTAR   CARRIAGE. 


No.  6603. 

Marks,  57  L  1. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Elongation 


If 
■11 


Total.  r\^h^ 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

4,200 

4,400 

4,H00 

4,800 

5.000 

5,200 

5,400 

5,600- 

5,800 

6,000 

6,200 

6,400 

6,600 

6.800 

7  000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

13, 310 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,550 


Inch. 


0. 


.000100 

.000300 

.000450 

.000600 

.000650 

.000700 

.000800 

.000850 

.001050 

.001400 

.001850 

.002250 

.002700 

.003750 

.004400 

.005700 

.006750 

.008100 

.009150 

.0200 

.0250 

.0350 

.0500 

.0700 

.1100 


Snocesflive 

olonsation 

per  Inch. 


Ineh. 
0. 

.000100 
.000200 
.000150 
.000150 
.000050 
.000050 
.000100 
.000050 
.000200 
.000350 
.000450 
.000400 
.000450 
.001050 
.000650 
.001300 
.001050 
.001350 
.001050 
.010850 
.0050 
.0100 
.0150 
.0200 
.0400 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


.000200 


,002600 


007850 


Successive 

permanent 

set. 


Inch. 


0. 


000200 


,002400 


,005250 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Gemeral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,560 

Elastic  limit  per  square  inch  of  original  section do . . .    24, 000 

Elongation  per  inch  after  rupture inch..      .1560 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000650 

Reduction  in  diameter  at  point  of  rupture do. . .       .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections 'M3,".18* 


HELICAL  SPRINGS 

FOR 

MNCH  MORTAR  CARRIAGES,  MODEL  1895. 
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No.  8747. 


^0    J 


Cross    secti0i% 


b£ 


4^lidjXm 


No.  of 
■priog. 

Weight 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

Load  when 

coropreased 

to  height 

of  6inohe8. 

Cloeed  down. 

Load  when 
retamed 
to  height 

of  6  inones. 

Load. 

Height. 

10 

IM,   ox, 
8    14 
8    15 

•  J 

8    16} 
8    14} 
8    16 
8    16 

8    l4 

Inches, 
4.46 
4.60 
4.54 

4.50 
4.62 
4.50 
4.52 
4.50 
4.53 
4.50 

Inches. 
.55X.76 
.65X.76 
.65X.77 
.55X.76 
.55X.76 
.55X.76 
.56X.77 
.55X.77 
.55X.77 
.55X.76 

Inches. 
7.04 
7.00 
7.02 
7.06 
6.90 
7.03 
7.06 
6.98 
7.06 
7.02 

Founds. 
1,105 
1,206 
1,285 
1,288 
1,240 
1,265 
1,342 
1,230 
1, 225 
1,268 

Poimds, 
3,400 
8,300 
8.700 
8,700 
3,750 
8,600 
8,850 
8,600 
8,550 
3,720 

Inches. 
4.18 
4.18 
4.17 
4.16 
4.19 
4.18 
4.18 
4.16 
4.12 
4.11 

Pounds. 
1,154 
1,007 
1,100 
1,062 
1,088 
1,082 
1,136 
1,004 
1,078 
1,230 

The  tenth  spring  closed  down  and  thus  remained  17  hours. 
Load  sustained  when  returned  to  height  of  6  inches^  1,116  pounds. 
Spring  now  loaded  100  times,  closing  to  a  height  of  4^  inches,  and 
releasing  between  each  loading  to  a  height  of  6  inches. 
Height,  6'';  load  sustained,  1,000  pounds. 
Height,  4j^'^;  load  sustained,  3,680  pounds. 
Height,  6'';  load  sustained,  973  pounds. 

H.  Doc.  164 ^16 
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PBOOF  STRESS  APPLIED  TO  PISTON  BODS  FOR  GUN  CARRIAGES. 


Ko.of 
test. 

Desoriptioii. 

Total 
length. 

Diameters. 

Tensile 

stress 

applied. 

Maxi- 
mum. 

Mini- 
mum. 

Soot  of 
thread. 

8038 
8020 

12"  barbette  carriage 

12"  diaappearlng  earriage 

10"  disappearing  carriage 

InehM, 
100.50 
210.75 
179.45 

Inehet. 
4.00 
4.75 
8.50 

Inehee, 
S.50 
4.25 
3.00 

IneKea. 
a.  35 
4.07 
2.83 

Pound*. 
200,000 
110,000 
116.000 

HYDROSTATIC  TEST  OF  8-INCH  TUBE  SECTION. 
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Test  with  Interior  and  Exterior  Pressures  and  Longitu- 

DiNAX.  Compression  Combined. 

Observations  repeated.    For  original  measurements  see  Report  1894, 

page  306. 

longitudinal  contraction. 


PresBuro 

per  square 

inch. 

Measurements  of  20-inoh  longitudinal. 

Bemarks. 

E. 

Snocessive 
differences. 

W. 

Successive 
differences. 

Poundt. 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

VOOO 
11,000 

1,000 
31,000 

1,000 

InehM. 
19.9989 
20.0000 
19.9989 
20.0002 
19.9990 
20.0002 
19.9989 
20.0001 
19.9990 
20.0000 
19.9969 
20.0000 

IfUih, 

liuikeM. 

Ineh, 

- 

.0011 
.0011 
.0013 
.0012 
.0012 
.0013 
.0012 
.0011 
.0010 
.0011 
.0011 

20.0000 
19.9994 
20.0000 
19.9905 
20.0UOO 
19.9995 
20.0001 
19.9005 
20.0000 

.0006 
.0006 
.0065 
.0005 
.0005 
.0006 
.0006 
.0005 

Test  with  Interior  Pressttrb. 

The  tube  remained  within  the  Jacket  with  all  the  packings  in  place 
as  in  the  preceding  test.  Hydrostatic  pressure  was  admitted  to  the 
bore  of  the  tube  only.    The  exterior  water  spaces  were  vented. 

LONGITUDINAL  CONTRACTION. 


Pressoie 

per  square 

incn. 

Measurements  of  20'inch  longitndinaL 

Remarks. 

w. 

Successive 
differences. 

B. 

Successive 
differences. 

Poim«Ec. 
11,000 

1.000 
11,000 

1,000 
11,000 

1.000 
11,000 

1.000 

Intiket, 
19.9971 
20.0000 
19.9970 
20.0000 
19.9971 
20.0000 

Inch. 

Inch«t. 

Inch, 

.0029 
.0030 
.0030 
.0029 
.0029 

20.0000 
19.9971 
20.0001 
19.9971 
20.0001 
19.9971 
20.0001 

.0029 
.0030 
.0080 
.0080 
.0030 
.0030 
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HYDROSTATIC   TEST,  8-lNCH   TUBE   SECTION. 


Observations  on  the  Change  in  Length  op  the  Tube  when 
Strained  with  (a)  Interior  Pressure  Alone,  and  with  (b) 
Interior  and  Exterior  Pressures  Combined  with  Longi- 
tudinal Compression. 

Measareiuents  taken  on  east  2C  longitadinaL 


Presaare 

per  ftqaare 

incii. 

Micrometer 
reading. 

Manner  of 
loading. 

Pounds. 
1,000 
1,000 
1,000 
1,000 

Inch. 

.0218 

.0217+ 

.0219 

.0218+ 

b 

.    a 
b 

a 

Hence  it  appears  that  the  tabe  is  about  '^0001  longer  in  condition  b 
over  condition  a. 


Test  with  Exterior  Pressure  and  Longitudinal  Compression 

Combined. 

The  tube  remained  within  the  jacket  with  all  the  packings  in  place 
as  arranged  for  a  test  with  interior  and  exterior  pressures,  with  longi- 
tudinal compression  combined. 

In  the  present  instance  connections  with  the  piping  for  interior  pres- 
sure were  disconnected. 

Observations  repeated.  For  original  measurements  see  report  1894, 
page  306. 

LONGITUDINAL  EXTENSION. 


Freunre 

per  square 

inch. 

MeasarementB  of  20-inch  longltadinal. 

BemarkB. 

X. 

SncceBfliye 
dUferenoe. 

W. 

Successiye 
difference. 

Pounds. 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inches. 

20.0000 

20.0016 

20.0000 

20.0010 

90.0001 

20.0017 

20.0001 

20.0017 

19.9999 

20.0017 

20.0000 

Inch. 

Inches. 

Inch, 

.0016 
.0016 
.0016 
.0015 
.0016 
.0016 
.0016 
.0018 
.0018 
.0017 

20.0024 
20.0000 
20.(H)23 
20.0000 
20.0024 
20.0000 
20.0024 
20.0000 

.0024 
.0023 
.0023 
.0024 
.0024 
.0024 
.0024 

htdbobtatic  test,  s-inch  tube  section,  zol 

TdbbBotated  180°  a»d  Test  Repeated  with  Exterior  Pbessurb 
AND  Longitudinal  Comfbesrion  Cohbinbd. 


HewnnoHnila  of  20'iDDh  longitadinaL 


Test  with  Interiob  and  Extekiob  Peesstjbbb  and  Lonowudi- 
kal  cohpbebsion  combined. 

Tbe  tube  now  occupied  a  poaiition  tbe  same  as  ia  tbe  preceding  test, 
1. «.,  rotated  180°  from  its  position  in  the  earlier  tests. 

LOHQITITDDrAI.  GOB  IB  ACTION. 


Samti-k%. 

»^.X" 

w. 

SnccHdve 

■. 

Suouutve 
differe>.c«. 

1  ,000 
.000 

1  ,000 

,000 

looo 
11,000 

"'5 

2o!oooo 

lO.SOM 

loloogs 
at.  0000 

1B,»BW 

loloooo 

/not. 

India. 

Indk. 

.0000 

.0000 
iooos 

.0006 

.oooa 

.OOOT 

.oow 
.0000 

M.OOOO 
1*.S»M 

1B,»W 
1B.S080 
M.OOOU 

It.  oh; 

.oou 

.OOtl 

is 

.0013 

:ooi3 
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i 


Test  with  Extbbiob  Pbbssube  and  Longitudinal  Gompbession 

oombined. 

Holes  i'*  diameter  were  drilled,  10^'  and  11'',  respectively^  from  each 
end  of  the  tube  section,  from  the  surface  of  the  bore,  to  a  depth  of  V\9 
and  1'',  respectively. 

Test  showing  the  diametrical  contraction  of  the  tube  at  the  bore  (a), 
at  the  middle  of  the  thickness  of  the  walls  (6),  and  near  the  exterior 
cylindrical  surface  {c). 

DIAMBTRICAL  CONTRACTION  NEAR  THE  EXTERIOR  GYLINDRICAL  SURFACE. 


Preaanre 

peraqaare 

Inch. 

MeaBarements  over  plna  e. 

Remarka. 

Diameter 

S. 

Snoceaaive 
difTerencea. 

Diameter 

N. 

Saoceaaire 
diffiarencee. 

Poundt. 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Ineket. 

/n«A. 

Indus, 
11.8000 
11.7922 
11.7997 
11.7921 
11.7997 
11. 7921 
11. 7997 

Inch, 

11.7920 
IL80G0 
11.7920 
11.8000 
11. 7929 
11.8000 



.0078 
.0075 
.0076 
.0076 
.0076 
.0076 

.0080 
.0080 
.0080 
.0080 
.0080 

Test  with  Extebiob  Pbessube  and  Longitudinal  Oompbession 

gombined. 


DIAMBTRICAL  CONTRACTION  AT    THE  MIDDLE  OF  THE   THICKNESS  OF   THE 

WALLS. 


Meaanrementa  over  pina  I 

). 

Preaanre 

per  aa  DAre 

inon. 

Remarka. 

Diameter    Succeaaive 

Diameter 

Sncoeaaive 

S. 

diffcrencea. 

N. 

difiereDoea. 
Insh. 

Poundi. 

Inches. 

Jneh. 

Inehss. 

1,000 

10.0000 

10.0000 

Reated  1  hoar  between  theae  two 

readinga. 

11.000 

9.9917 

.0083 

9.9920 

.0080 

1.000 

10.0000 

.0083 

9.9999 

.0079 

11,000 

9.0917 

.0083 

9.9919 

.0080 

1,000 

10.0000              .0083 

10.0001 

.0082 

11,000 

0.0917    '          .0083 

9.0920 

.0081 

1,000 

10.0000 
............ 

.0083 

10.0000 

9.9920 

10.0000 

.0080 
.0080 
.0080 

1 
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Test  with  Extbbiob  Pbessubb  and  LoNaiTUDiNAL  Oompbbssion 

Combined. 

diambtrigal  contbaction  of  bobe  at  points  «. 


PreMore 
per  square 

Measniementfl  at  points  a. 

Kemarks. 

Diameter 
8. 

Snooessive 
differences. 

Diameter 

N. 

Snooessive 
differences. 

Poundt. 
11,000 

1,000 
11,000 

1,000 

11,000 
1,000 

11,000 
1,000 

Inches. 
7.9909 
8.0000 
7.9910 
8.0000 

7.9910 
8.0000 
7.9910 
8.0000 

Inch. 

Inehet. 

Inch. 

Bested  1  hour  nnderthenuizimum 
load  between  these  two  readings. 

.0091 
.0090 
.0090 

.0090 
.0090 
.0090 
.0090 

8.0000 
7.9913 
8.0000 

7.9914 
8.0000 
7.0914 
8.0001 
7.9914 
8.0001 

.0087 
.0087 

.0086 
.0086 
.0086 
.0087 
.0087 
.0067 

Test  with  Extebiob  Pbessubb  and  Lonoitudinal.  Oompbession 

Combined. 

Measurements  at  points  ai  on  diameter  90^  from  points  a,  in  same 
plane  as  longitudinal  holes  4^'  ^7  1^''  deep,  used  for  determination  of 
longitudinal  strains. 

The  present  measured  diameter  occupies  a  vertical  position. 

DIAMBTKICAL  CONTRACTION  OF  BORB  AT  POINTS  a,  13"  FROM  ENDS  OF  TUBES. 


Pressure 
per  square 

Measurements  of  bore. 

• 

Remarks. 

Diameter 

N. 

Successive 
differences. 

Diameter 
S. 

SuooessiTe 
differences. 

Poundt. 

1,000 
11,000 

1,000 
11,000 

1,000 
IJ.OOO 

1,000 

Inches, 
8.0000 
7.9909 
8.0001 
7.9910 
8.0001 
7.9911 
8.0008 

Inch. 

Inches. 
8.0000 
7.9911 
&0001 
7.0913 
8.0002 
7.9918 
8.0008 

Inch. 

.0091 
.0092 
.0091 
.0091 
.0090 
.0092 

""  .0089 
.0090 
.0088 
.0089 
.0089 
.0090 
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Test  with  Extebiob  Pbessube  Aim  Longitudinal  Oompbession 

Combined. 

DIAMETRICAL  COITTKACTXON  OF  BOBE  AT  NORTH  END  AGAIN  MEASUBED. 


Prensare 

MeMoromenta  of  bore. 

Bemarks. 

per  sqoare 
inch. 

Diameter 
at  points  tti. 

Suooesaive 
differenoee. 

Inch. 

Diameter 
at  points  a. 

Sacooasire 
differences. 

Pounds. 
1  000 

Inches. 
8.0000 
7.9908 
8.0003 
7.9910 
8.0003 
7.9910 
8.0004 
7.9908 
8.0001 
7.0009 
8.0002 

Inches. 
8.0000 

Inch. 

11,000 
1,000 

11,000 
1,000 

11,000 

.0092 
.0095 
.0093 
.0093 
.0098 
.0094 
.0096 
.0093 
.0092 
.0003 

7. 9913 
7.9099 
7.9912 
7.9990 

.0087 
.0066 
.0087 
.0087. 

1,000 

11,000 

1,000 

• 

11,000 

1,000 

Test  with  Extebiob  Pbesbube. 
diametrical  contraction  of  bore  at  points  a. 


Pressure 

Measurements  at  points  a. 

Bemarks. 

per  square 
iuon. 

Diameter 
S. 

Successive    Diameter 
differenoee.          N. 

Successive 
diiferenoes. 

P<mnds. 
1,000 

Inches. 
8.0000 
7.9919 
8.0001 
7.9919 
8.0001 
7.9919 
8.0002 
7.0920 
8.0003 

Inch. 

Inches. 
8.0000 

JfiM. 

- 

10.000 
1,000 

10.000 
1,000 

10,000 
1,000 

10,  Ooo 

'  .oosi 

.0082 
.0082 
.0082 
.0082 
.0083 
.0082 
.0083 

7.9919 
8.0001 
7.9919 
8.0001 
7.9919 
8.0001 

.0081 
.0082 
.0082 
.0082 
.0082 
.0082 

1,000 

1 

1 

Test  with  Extebiob  Pbessube. 

Measurements  on  vertical  diameters  at  points  ai  in  plane  of  ^''  longi- 
tudinal holes. 

diametrical  contraction  of  BORE  AT  POINTS  a,  12"  FROM  ENDS  OF  TUBE. 


Pressure 

Measurements  opposite  points  a. 

Remarks. 

per  square 

inch.         Diameter 

S. 

1 

Successive    Diameter 
differences. ;        N. 

Successive 
differences. 

Pounds. 

1,000 
10,000 

1,000 
10,000 

1,000 

Inches. 
8.0000 

Inch. 

Inches. 
8,0000 
7.9917 
7.9999 
7.9916 
7.9999 
7.9916 
7.9998 

Inch. 

7.9916 
7.9990 
7.9916 
7.9999 

.'0084 

.0083 
.0083 
.0063 

.0083 
.0062 
.0088 
.0083 
.0083 
.0082 

i 
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Test  with  Extebiob  Pbessube. 

DIAMETRICAL  CONTRACTION   AT   THB   MIDDLE  OF   THE  THICKNESS  OF  THE 

WALLS. 


Pressare 

per  square 

inch. 

1 

MeasurementB  over  pins  b. 

RemarkR. 

Diainetei> 

S. 

SuoceaalTe 
diftbrencea. 

Diameter 

N. 

SaooeMive 
diflferenceB. 

1 
1 

!    Pounds. 
1,000 

Inehet. 
10.0000 

9.9920 
10.0001 

9.9920 
10.0000 

9.9920 
10.0000 

Inch. 

InehBt. 
10.0000 

9.9922 
10.0001 

9.9923 
10. 0003 

9.9924 
10.0004 

9.9925 
10.0005 

9.9025 
10.0005 

Inch. 

10, 000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

.0080 
.0081 
.0081 
.0080 
.0080 
.0080 

.0078 
.0079 
.0078 
.0080 
.0079 
.0080 
.0079 
.0080 
.0080 
.0080 

• 

Test  with  Extebiob  Pbessube. 

DIAMETRICAL  CONTRACTION  NEAR  THB  EXTERIOR  CYLINDRICAL  SURFACE. 


Pressiire 
peraqoare 

incn.       !  Diameter 
S. 


Measuremente  over  pins  e. 


Poundi. 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1.000 


Inches. 
11.8000 
11. 7018 
U.7999 
11. 7918 
11.7999 
11. 7918 
11. 7998 


Suocessive 
differences. 


Inoh. 


.0082 
.0081 
.0081 
.0081 
.0081 
.0080 


Diameter  i  Suocessive 
N.        I  differences. 


Inckss. 
11.8000 
11. 7921 
U.8001 
11.7921 
11.8000 
11. 7920 
1L8001 


Inch, 


.0079 
.0080 
.0080 
.0079 
.0080 
.0(tel 


Remarks. 


Test  with   Extebiob   Pbessube  and   Lonoitudinal   Tension 

Combined. 

DIAMETRICAL  CONTRACTION  OF  BORE  AT  POINTS    a. 


Pressure 

Measarements  at  points  a. 

Remarks. 

per  sauare 
incn. 

Diameter 

S. 

Suooeesive 
differences. 

Diameter 

N. 

Successive 
diflerences. 

Pounds. 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 

Inches. 
8.0000 
7.0015 
1 .  vWtf 
7.0015 
7.9099 
7.0016 
8.0000 

Inch. 

Inches. 
8.0000 
7. 0914 
8.0000 
7.0914 
8.0000 
7.9914 
8.0000 

Inch. 

.0086 
.0084 
.0084 
.0084 
.0083 
.0084 

.0086 
.0086 
.0088 
.0086 
.0086 
.0086 
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Test  with  Extebiob  Pbessube  and   LoNaiTUDiNAL  Tension 

OOMBINEB. 

Measnrements  on  vertical  diameters  at  points  ai  in  plane  of  ^'^  longi- 
tudinal holes. 

DIAMETRICAL  CONTRACTION  OP  BORE  AT  POINTS  ai  12"  PROM  ENDS  OF  TUBE. 


Preasare 

per  square 

inch. 

Meaaareineiita  at  points  a.i 

Remarks. 

Diameter 

S. 

Successive 
difTerenoes. 

I 
Diameter 

N. 

Saooessire 
differences. 

Pounds. 
1.000 
9.600 
1,(100 
0,600 
1,000 
0,500 
1,000 
0,500 
1,000 

Inehes. 
8.0000 
7.0015 
8.0000 
7.0015 
8.0001 
7.0016 
8.0002 
7.0018 
8.0002 

Ineh. 

Inehes. 
8.0000 
7.9014 
8.0000 
7.0015 
8.0000 
7.0015 
8.0000 

Ineh. 

.0085 
.0085 
.0065 
.0086 
.0085 
.0086 
.0084 
.0084 

.0086 
.0086 
.0085 
.0085 
.0085 
.0085 

Test  with  Extebiob   Pbessube  and  Longitudinal   Tension 

Combined. 

DIAMETRICAX  CONTRACTION  AT  THE  MIDDLE  OP  THE  THICKNESS  OP  THE  WALLS. 


Pressure 

persqaare 

inch. 

Meaenrementa  oTer  pins  b. 

Remarks. 

Diameter 
S. 

Snocessive 
differences. 

Diameter 

N. 

Suooessiye 
differences. 

Pounds. 
1,000 
0,500 

tooo 

0,500 
1,000 
0.500 
1,000 

Inehes. 
10.0000 

0.0017 
10.0001 

0.0018 
10.0001 

0.0018 
10.0001 

Inch. 

Inehes. 
10.0000 

0.0017 
10.0001 

0.0017 
10.0001 

0.0017 
10.0001 

Ineh, 

.0063 
.0084 
.0083 
.0083 
.0083 
.0088 

.0068 

.0084 
.0084 
.0084 
.0084 
.0064 

Test  with   Extebiob   Pbessube   and   Longitudinal   Tension 

Combined. 

DIAMETRICAL  CONTRACTION  NEAR  THE  EXTERIOR  CYLINDRICAL  SURFACE. 


Prossnre 

per  square 

inch. 

Measurements  over  pins  e. 

Remarks. 

Diameter 
S. 

Sacoessiye 
differences. 

Diameter 

N. 

Sncoeesive 
differences. 

Pounds. 
1.000 
0,600 
1,000 
0,500 
1,000 
0,500 
1,000 
0,500 
1,000 

Inches. 

1L8000 

n.7016 

11.8000 

11.7015 

IL7000 

U.7014 

11.7000 

11.7015 

U.8000 

Ineh. 

Inehes. 
11.8000 
11.7014 
11.7000 
n.7013 
11.7000 
11. 7013 
1L7000 
1L7014 
11.8000 
1 

Ineh. 

.0084 
.0084 
.0085 
.0084 
.0086 
.0086 
.0084 
.0085 

.0086 
.0085 
.0086 
.0086 
.0086 
.0086 
.0085 
.0086 

HYDROSTATIC   TEST,  S-INCH   TUBE    SECTION. 
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Test  with  Extebiob  Pbbssube  and  Longitudinal  Tension 

Combined. 

Diametrical  contraction  near  the  exterior  cylindrical  surface, 

MSASU&EMENTS  AT  NOKTH  END  REPEATED. 


PreMure 
per  square 

Measnremente  over 
pinac. 

Remarka. 

Diameter 

N. 

Suooesaive 
dllferenoea. 

Poundi. 
1,000 
9,000 
1,000 
9,600 
1,000 
9.600 
1.000 
9,600 
1,000 

Inchet. 
11.8000 
11.  7912 
11.7998 
11.7910 
11.7997 
11. 7910 
11.7007 
11.7911 
U.7096 

Inch. 

.0088 
.0086 
.0088 
.0087 
.0087 
.0087 
.0086 
.0086 

« 

Tbnsile  Test  of  Stebl  Bab  fbom  U.  S.  Engineeb's  Office, 

POBTLANDy  Me. 

No.  8745. 
A 


k; 


6 


Diameter,  ''.797. 

Sectional  area,  .499  square  inch. 

Elastic  limit,  21,400  poauds  =  42,880  x)oands  i)er  squai*e  inch. 

Tensile  strength^  29,690  pounds  =  59,500  pounds  per  square  inch. 

Elongation  in  8  inches,  2''.33  =  29.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".23,  ".23,  ".26,  ".30,  ".66»,  ".28,  ".20. 

Diameter  at  fracture,  ".51;  area,  .204  square  inch. 

Contraction  of  area,  59.1  per  cent. 

Appearance  of  fracture,  silky. 

H.  Doc.  164 17 


GAUTIER  STEEL  BARS. 


« 


CHEMICAL  ANALYSIS  OF   If-INCH  BAR  FROM  SAME  GRADE  OF  STEEL. 

Per  cent. 

Carbon 161 

Manganese 606 

Silicon 042 

Sulphur 067 

Phosphorus 070 

Copper 025 
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GAUTIER  STEEL  BARB. 

Hot  Kolled  Bass,  UNFimsHED. 


Wo.  9303. 
Diameter,  ".38. 

SectioDal  area,  .1134  square  incb. 
Gauged  lengtb,  10". 


.    Tnulla  sbMiglk. 


Elongation  in  10  inches,  2".64=26.4  per  cent. 

Elongation  of  inch  seotione,  ".20,  ".20,  ".22,  ".27,  ".26.  ".28,  ".52«,  ".26, 
".23,  ".20. 
Diameter  at  fracture,  ".22;  area,  .0380  square  inch, 
OontractioQ  of  area,  66.5  per  cent. 
Appearance  of  fracture,  flue  silky.    Gup  shaped. 
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GAUTIER   STEEL   BARS. 


Duplicate  op  No.  9303. 

No.  9304. 

Diameter,  ".38. 

Sectional  area,  .1134  Bqaare  incli. 

Gauged  length,  10". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
113 
567 
1,134 
2,268 
3,402 
3,960 
4,  S.36 
4,649 
4,763 
4,876 
4,989 
5,103 
5,103 


5.216 
5,443 
5,670 
5,897 
6,123 
6,350 
6,677 
6,740 


Per^s^^nar.  Elongation. 


1 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,000 


46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
68,000 
59,440 


Inches. 
0. 

.0015 
.0032 
.0067 
.0100 
.0118 

.  .0137 
.0140 
.0143 
.0147 
.0150 
.0164 
.4300 


.45 

.52 

.62 

.74 

.90 

1.13 

1.68 

2.34 


Set. 


Inch. 
0. 


Keniarks. 


Initial  load. 


0. 


.0001 


0001 


Second  application  of  load.  Rapid  atretoliing 
began  at  the  Jaws  and  gradually  extended 
throughout  the  length  of  the  apeoimen. 


Tenaile  strength. 


Elongation  in  10  inches,  2".C6=:26.6  per  cent. 

Elongation  of  inch  sections,  ".20,  ".20,  ".22,  ".24,  ".52*,  ".32,  ".28,  ".24, 
".23,  ".21. 
Diameter  at  fracture,  ".22;  area,  .0380  square  inch. 
Contraction  of  area,  66.5  per  cent. 
Appearance  of  fracture,  fine  silky.    Cup  shaped. 


GAUTIER   STEEL   BARS. 
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No.  9305. 

Diameter,  ''.76. 

Sectional  area,  .442  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Tot-'-      ^""inT"" 


Pounds. 

442 

2.210 

4,420 

8,840 

13,200 

15. 470 

17.680 

18, 122 

18,604 

10,006 
19,448 
20,  332 
21,216 
22,100 
22,084 
23,868 
24, 752 
23,510 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 

42,000 

43,000 
44,000 
46,000 
4S,000 
50,000 
52,000 
54,000 
56,000 
67,710 


In  gauged  length. 


Elongation. 


Inches. 
0. 
.0013 
.0020 
.0062 
.0100 
.0118 
.0134 
.  0132 
.0130 

•     .3450 

.3765 

.3890 

.40 

.55 

.66 

.79 

1.02 

1.30 

2.50 


Set. 


Ineh. 
0. 


.0007 
.6064 


Remark  f). 


Initial  load. 


(Rapid  stretching  becan  at  Jaws, 
gradually  extending  to  the 
gauged  length. 


.3738 


Tensile  strength. 


Elongation  in  10-iuches,  3".01=30.1  per  cent.  ^ 

Elongation  of  inch  sections,  ".30,  ".69 •,  ".29,  ".27,  ".25,  ".2G,  ".26, 
.24^  ".21. 

Diameter  at  fracture,  ".43;  area,  .145  square  inch. 
Contraction  of  area,  67.2  per  cent. 
Appearance  of  fracture,  line  silky.    Cup  shaped. 
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OAUTIER  STEEL  BARS. 


No.  9306. 

Diameter,  1".26. 

Sectional  area,  1.247  square  inches. 

Gauged  length,  10". 


Applied  loads. 


In  gaaged  length. 


Total. 


Pounds. 
1,247 
6,235 
12,470 
24,940 
37,410 
43,645 
44,892 
46,139 
47.386 
48.633 
49,880 
51,127 
52, 374 
53,621 
54,868 
57,362 
59,856 
62,350 
64,844 
67,388 
69,832 
72,326 
74,820 
75,700 


Per  aqnare  v 


;^^^  Elongation.        Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
60,710 


Inches. 

0. 

.0014 
.0032 
.0068 
.0109 
.0183 
.0140 
.0145 
.0149 
.0152 
.0150 
.0170 
.0225 
.2590 
.2800 
.35 
.41 
.49 
.58 
.70 
,88 

1.09 

1.50 

2.03 


Inek. 
0. 


.0008 
.0016 


.0025 


Kemarka. 


Initial  load. 


EUMtio  limit. 


TeuRile  strengUi. 


Elongation  in  10  inches,  3''.47=34.7  per  cent. 

Elongation  of  inch  sections,  ".24,  ".27,  ".33,  ".79»,  ".38,  ".30,  "28,  ".28, 
.30,  ".30. 

Diameter  at  fracture,  ".78;  area,  .478  square  iuch. 
Contraction  of  area,  61.7  per  cent. 
Appearance  of  fracture,  fine  silky.    Cup  shaped. 


GAUTTER   STEEL   BARS. 
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Turned  Shaft  Prepared  for  Endurance  Test. 

No.  9307. 

Marks,  1  c  5. 

Diameter,  l^'.OO. 

Sectional  area,  .7864  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  aqnare 
incn. 

1 
Elongation.' 

Set. 

Poundt. 
785 
3.927 

Poundt. 
1,000 

R  OAO 

Inehes, 
0. 

.0013 
.0030 
.0063 
.0100 
.0119 
.0122 
.0127 
.0180 
.0134 
.0138 
.0139 
.0148 
.2722 
.27iy 

Ineh. 
0. 

Initial  load. 

ElaaUo  limit 

* 

Tensile  strength. 

7,851            10,000 
15. 708    ;       20  ono 

28,562 
27,489 
28,274 
20,060 
29,845 
30,631 
81, 416 
82,201 
32,987 
33,772 
34,558 
85,343 
37,699 
89,270 
40,841 
42,412 
43,983 
45,553 
47.124 
48,420 

30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 

.0002 

.0007 

•    •••-•••••.A 

45,000              .3000 
48,000    ,          .40 
60,000    '          .47 
52,000    1          .55 
64,000              .67 
56,000              .82 
58,000    •        1.00 
60.000    •        l-3i 

61,650 

2.18 

Elongation  in  10  inches,  2''.86=28.6  per  cent. 

Elongation  of  inch  sections,  ".21,  ".21,  ".22,  ".23,  ".31,  ".71*,  ".27, 
".24,  ".23,  ".23. 
Diameter  at  fracture,  ".62;  area,  .3019  sqnare  inch. 
Contraction  of  area,  61.6  per  cent. 
Appearance  of  fractare,  fine  silky.    Gap  shaped. 


CAST  IRON 


FROM 

WATERTOWN  ARSENAL  FOUNDRY, 

AND 

FIG    IRONS. 
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CAST  lEOH  FBOM  WATEETOWH  AESEHAL  FOUHDET. 

The  specimens  of  cast  iron  yfece  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referr^  to  in  the  furnace  charges  were  heads  of  shell  from  ' 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Date  of  cast. 


June  25, 1890. 


July  6,  1896. 


July  20, 1896. 


Jnly27,  1896. 


Auffnat  6, 1886 


August  20, 1896 


Fumacs  charge. 


Pounds. 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  i,  low 1,600 

Heads 4, 200 

lO-iuohsheU 3,000 

Scrap 3,500 


Total 14,200 


July  13, 1890 


Salisbury  pig  No. 4,  high 3,000 

Salisbury  pig  No.  4,  low 3,000 

Heads 3,500 

lO-inch  shell 8,500 

Scrap 4,000 


Total 17,000 


Salisbury  pig  No. 4, high 3,500 

Salisbury  pig  No.  4,  low 3, 500 

Soft  pig 2,000 

Heads 4,000 

10.inohsheU 3,500 

Scrap 11,500 


Total 28,000 


SaUBburypigNo.4,high 8,500 

Salisbury  pig  No.  4,  low 3,500 

Soft  pig 2,000 

Heatls 4,300 

!  10-inohshell 8,500 

Scrap 11,200 


Total 28,000 


Salisbury  pig  No. 4, high 3,500 

Salisbury  pig  No. 4,  low 3,500 

Softpig 1,000 

Heads 4,300 

10-inch  shell 3,000 

Scrap 9,700 


Total 25,000 


Salisbury  pig  No.  4.  high 3,500 

Salisbury  pig  No.  4,  low 3, 500 

Softpig 1,000 

Heails 4,300 

lOinchshot 8.500 

Scrap 6,500 


Total 22,800 


Salisbury  pig  No.  4,  high 1,500 

Salisbury  pig  No.  4,  low 1,000 

Heads 4,800 

lOiBch shell 3.500 

Scrap 6,700 


Total 17,000 


Furnace. 


No.  of 

tension 

test. 


CnpoU ^367 


Cupola I      5300 


€uiK)U.   5372 

1 


•Cupola. 


5373 


>CuiN>la. 


OaiK>la 


•Cupola. 


5374 


5375    , 


5378 
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CAST   IRON   AND   PIG   IRONS. 


Cust  iron  from  Watertown  Arsenal  Foundry — Coiitiuued. 


Date  of  cast. 


September  1,1896 


September  8, 1896. 


Furnace  charge. 


Furnace. 


Pounds. 

Salisbury  pig  No.  4,  high 1,500 

Salisbury  pig  No.  i,  low 1,500 

Soft  pig 1,000 

Heads 3,500 


Scrap. 


8,500 


Cupola 


Total 16,000 


Salisbury  pig  No.  4,  high 3, 000 

Salisbury  pig  No.  4,  low 3, 500 

Heads 3,000 

Scrap 9,500 


Total 19,000 


October  2, 1806. 


October  9, 1896. 


October  21, 1896. 


October  27, 1896 


Salisbury  pig  No.  4,  high 800 

Salisbury  pig  No.  4,  low 700 

Soft  pig 1,000 

Heads.... 2,000 

Scrap 5,500 


>  Cupola. 


>  CuiM)la. 


Total 10,000 


Salisbury  pig  No.  4,  higli 


700 

1,000 

Heads 3,500 

Scrap 4,800 


Soft  pig 
[eads.. 


Total 10,000 


Salisbury  pig  No. 4,  high 1,500 

Salisbury  pig  No.  4,  low 1,500 

Soft  pig 2,000 

Heads 2,000 

Scrap 9,000 


Total 16,000 


Salisbury  pig  No.  4,  high 700 

Soft  pig 2,000 

Heads 2,500 

Scrap 8,800 


>  Cupola. 


Cupola. 


ToUl 14,000 


November 4, 1896  ...< 


Salisbury  pig  No.  4,  high 700 

Soft  pig 2,000 

Heacis 3,000 

Scrap 8,300 


</upola 


^Cupola 


Total 14,000 


November  11, 1896  ..< 


November  21, 1896  .  .< 


Salisbury  pig  No.  4,  high 700  | 

Softpig 2,000 

Heads 3,000  ! 

Scrap 6,300  \ 

Total 12,000  I 


Salisbury  pig  No.  4,  high 2, 000 

Softpig 2,000 

Heads 3,800 

Scrap 5,200 


<])upola 


^Cupola 


Total 13,000 


December  8, 1896 < 


Salisbury  pig  No.  4,  high 2, 700 

Softpig 2,000 

Heads 4,300 

Scrap 8,000 


Total 12,000 


January  2, 1887 < 


Salisbury  pig  No.  4,  high 2,700 

Softpig 2,000 

Heads 4,300 

Scrap 2,000 

Total 11,000 


^Cupola 


)Cupola 


No.  of 

tension 

test. 


5380 


5382 


5385 


5386 


5388 


5389 


5390 


5392 


5400 


5402 


5407 
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Coat  iron  from  Watertoum  Arsenal  Foundry — Continued. 


Dat«  of  cast. 


January  15, 1897 


Febrnnry  25, 1887 


March  12, 1897 


April  3, 1897 


April  23, 1897 


May  3. 1897 


May  26, 1897 


July  1, 1896 


Furnace  charge. 


Pounda. 

Salisbury  pig 3,500 

Soft  pig 1,000 

Heads 3,800 

Scrap 4,000 

Total 12,300 

Mnirkirkpig 2,000 

Salisbury  pig 2, 000 

Rebecca  pig 2,000 

Scrap 6,000 

Total 12,000^ 

Salisbury  pig ..- 6,000 

Heads 3,500 

Scrap 2,500 

Total 12,000 

Salisbury  pig 5,000 

Soft  pig 2,000 

Heads 3,000 

Scrap 2,000 

ToUl 12,000 

Muirliirkplg 5,000 

SaUaburypig 4,500 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,200 

Total 24,000 

Mairkirkpig 2,000 

Salisbury  pig 8,000 

Heads 4, 800 

Scrap 9,700 

Total 24,000 

Mnirkirkpig r, 2,000 

Salisburypig 7,000 

Rebecca  pig 2,000 

Heads 3,300 

Scrap 5,700 

Total 20,000 

Salisburypig 4,000 

Soft  pig 1,000 

Heads 3,800 

Scrap 3,200 

Total 12,000 

Mnirkirk  pig  No.  4,  high 5, 000 

Salisbury  pig  No.  4,  high S,  000 

Salisbury  pig  No.  4,  low 2,000 

Soft  pig 3,000 

Remeltedpig 500 

Total 12,500 

Mnirkirk  pig  No.  4,  high 1, 000 

Salisbury  pig  No.  4,  high 1, 500 

Salisbury  pig  No.  4,  low 1,500 

Heads 4.200 

lOinch  shell 1,800 

Total 10,000 


Furnace. 


^Cupola 


^Air  furnace... 


No.  of 

tension 

test. 


5409 


\    5431 


^Cupola 


Cupola 


Cupola. 


Snpola. 


Cupola. 


Cupola. 


Air  furnace. 


5442    < 


5152 


5455 


5462 


5466 


Cupola 


5368 


272 


CAST   IRON   AND    PIG   IRONS 


Cast  iron  from  Watertoum  Jraenal  Foundry — Continued. 


Date  of  cast. 


Angnst  27, 1896 


March  13, 1897 


Furnace  charge. 


January  22, 1887  . . 


Febi-uaiy  18, 1897...« 


March  31, 1897 < 


Poundt. 

Mnirkirk  pig  No.  4,  high 5, 000 

Saliabnry  pig  No.  4,  high 2, 000 

Saliabary  pig  No.  4,  low 2,000 

Soft  pig 3,000 

Bemeltedpig 500 

Total 12,500 

Mnirkirk  pig  No.  4,  high 1,000 

Salisbury  pig  No.  4,  high 1,500 

Salisbury  pig  No. 4,  low 2,000 

Heads 3,000 

Scrap 7,000 

Total 14,500 

Muirkirkpig 5,000 

Salisbury  pig  No.  4,  high 2.000 

Salisbury  pig  No.  4,  low 2,000 

Soft  pig 3,000 

Bemeltedpig 500 

Total 12,500 

Salisbury  pig  No.  4,  high 1,500 

Salisbury  pig  No.  4,  low 1,500 

Muirkirlcpig 1,500 

Heads 3,800 

Scrap 1,700 

Total 10,000 

Muirkirkpig 5,000 

Salisbury  pig 4,000 

Rebecca  pi^ 3,000 

Bemeltedpig 500 

ToUl 12,500 

Saliftburyplg 3,000 

Muirkirlcpig 1,500 

Heads 8,000 

Scrap \ 2,500 

Total 10,000 

Muirkirkpig 5,250 

Salisbury  pig 4,000 

Rebecca  pig 3,250 

Scrap 600 

Total 13,000 

Muirkirkpig 2,000 

Salisbury  pig 3,500 

Heads 3,000 

Scrap 3,000 

Total 11,500 

Muirkirkpig 5,550 

Salisburypig 3,400 

Salisbury  pig  No.  1 300 

Rebecca  pig 3,250 

Remeltedplg 500 

Total 13,000 

Muirkirkpig 8,000 

Salisburypig 4,000 

Rebecca  pig 2,000 

Heads 4,300 

Scrap 6,700 

Total 20,000 


Fnmaoe. 


Air  furnace. 


Cupola 


No.  of 

tension 

test. 


5379 


Air  furnace. 


Cupola 


5420 


Air  furnace. 


\    5430 


»Air  furnace... 


! 


Cupoli 


Air  furnace. 


^Cupola 


>    5443 


>    5448 
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Cast  iron  from  Waterlown  Arsenal  Foundry — Continued. 


DaU)  of  cMst. 


April  14,  1887 


April  29, 1897 


May  20,  1807 


Jiino9, 1897 ( 


September  25,  1896.. 


Furnace  charge. 


Pounds. 

Mnirkirk pig 4,600 

Salisbury  pig  No.  4 2.000 

SaliBbury  pig  No.  3 1,000 

Rebecca  pig 2, 000 


Furnace. 


Total 9,500 


Salisbury  pig 3,500 

Soft  pig 1,000 

Heads 3,800 

Scrap 3,000 


Air  furnace. 


^Cupola 


Total U,300 


Mnirkirkpig 4,500 

Salisbury  pig  Ko.  4 2,000 

Salisbury  pig  Ko.  3 1,000 

Itebeccaplg 2,000 


^ Air  furnace. 


Total 9,600 


Saliabnrypig 4,000 

Rebecca  pig 2,000 

Heads 4,300 

Scrap 8,000 


Total 13,300 


No.  of 

tension 

test. 


5463 


Mulrkirkpig 4,500 

Salisbury  pig  No.  4 2, 000 

Salisbury  pigNo.3 1,000 

Rebecca  pig 2,000 


Total ^ 9,500 


Salisbury  pig 1,500 

Soft  pig 1,000 

Heads 3,800 

Scrap 1,500 


Total 7,800 


1 


Cupola 


^ Air  furnace. 


5150 


>    54t4 


Cupola 


Muirkirk  pig 4, 500 

Salisbury  pig  No.  4 2,000 

Salisbury  pig  No.  3 1,000, •..   , 

Rebecca  pig 21000  '^Airfiimace 


Total 9,500 


Salisbury  pig 4,500 

Rebecca  pig 2, 000 

Heads 3,800 

Scrap 2,000 


^Cupola 


)    5480 


Total 12,300 


Muirkirk  pig 8, 000 

Salisbury  pig  No.  4,  high 4,000 

Salisbury  pig  No.  4,  low 4, 000 

Heads 4,300 

Scrap 3,500 


Total 23,800 


Cuitola 


Muirkirk  pig  No.  4,  high 12,000 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4.  low 2,000 

Rebecca  pig 2,000 

Total 18,000 


» Air  furnace. . . 


5383 


5381 


H.  Doc.  1G4- 


■18 
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Cast  iron  from  fyateriown  Arsenal  -FoMiidr^— Continuea. 


I)at«  of  caat. 


December  4, 1896. 


December  29, 1896. 


July  6, 1896 


July  13, 1896 


July  20, 1896 


Furnace  charge. 


Furnace. 


No.  of 

tension 

teat. 


Poundt. 

MuirkirlcpigNo.4,high 6,700  '^ 

SaliMburv  pig  No.  4.  high 3.400 

Salisbury  nig  No.  4,  low 3.300 

Kebecca'pfe ®»®W 


Total ai,ooo 


i 


Air  furnace. 


Muirkirk  pig  No.  4,  liigh 2,  OOO 

Salisbury  pig  No.  4,  high 3,  000 

Salisbury  pig  No.  4,  low 3,000 

Soft  pig..... 2,000 

Heads 4,300 

Scrap 7,000 


>    5iUl 


Total 21,300 


»GnpolH 


Muirkirk  pig  No.  4,  high 6,000 

Sallsburj-  i»ig  No.  4,  high 3, 400 

Salisburj' pig  No.  4,  low 3,300 

Rebecca  pig 6,300 


Total 19,000 


>Air  furnace. 


Mairkirk  pig  No.  4,  high 2.000 

Salisbury  pig  No.  4.  high 3. 000 

Salisbury  pigNo.  4,  low 3.000 

Soft  pig 2.000 

Heads 4,300 

Scrap 3,000 


Total 17,300 


Salisbury  pig  No.  4,  high 3, 000 

Salisbury  pig  No.  4,  low 3,000 

Heads 3,500 

10-inch  shell 3,500 

Scrap 4,000 


Total 17,000 


Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No.  4,  low 3,  500 

Soft  pig 2.000 

Heads 4.000 

10-inchsholI 3,500 

Scrap 11,500 


Cupola 


)    5101 


Cupola 5[iQo 


'Cupola '      5372 


Total 28,000 


Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No.  4.  low 3.500 

Soft  pig 2,000 

Heads 4,300 

lOinch  shell 3,500 

Scrap 11,200 


^Cupula 


July  27, 1806 < 


Total 28,000 

Salisbury  pig  No.  4,  high "^500^ 

Salisbury  pig  No. 4, low 3,500 

Soft  pig 1,000 

Heads 4.300 

10-inch  9holl 3.000 

Scrap 9,700 


5373 


Total 25.000 


'Cupola I      5374 
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Coat  iron  from  WaterUnvn  Areenal  Foundry — Continued. 


Date  of  oast. 


November  18, 1886  ..* 


December  17, 1896. .  .< 


April  20, 1897 


May  12, 1807 


June  2, 1897 


Furnace  charge. 


Famaoe. 


PoundM. 

MnirkiTkpigKo.4,high 6,000 

Salisbury  pig  No. 4,  high 3,000 

SaUiibury  i)igNo.4,low 3,000 

Rebecca  pig 6,000 


Total 18,000 


MairkirkpigKo.4,high 2,000 

Salisburypig 2,000 

Soft  pig 2,000 

HeacU 3,500 

Scrap 6,500 


Total 16,000 

MairkirkpigNo.4,high ~6^o6o" 

Salisbury  pig  No.  4,  high 2,000 

SaUsbury  pig  No.  4,  low 2, 700 

Bebeocapig 5,700 


Total 16,000 


^Alr  furnace. 


Cupola 


^Air  furnace. 


Mnirkirkpig 2,000 

Salisburypig 4,000 

Soft  pig 2,000  ,. 

Scrap 6.000  7 

Total 14,000  J 


Cupola 


Mnirkirkpig 6,000 

Salisbury  pig  No.  4 3,500 

Salisbury  pig  No.  3 3,000 

Rebecca  pig 3,500 


Total 16.000 


Mnirkirkpig 2,000 

Salisburypig 9.000 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,700 


»Air  furnace . 


Total 26,000 


Cupola 


Mnirkirkpig 6,000 

Salisbury  pig  No. 4 3,600 

Salisbury  pig  No. 3 8,000 

Rebecca  pig 3,500 

Total 16,000 


Air  furnace. 


Mnirkirkpig 2,000 

Salisbury  pig  No. 4 6,000 

Heads 2,800 

Scrap 2,000 

Total 12,800 


yCupola 


Mnirkirkpig 6,000 

Salisbury  pig  No. 4 8,500 

Salisbury  pig  No.  3 3,000 

Rebecca  pig 3,500 

Total 16,000 


No.  of 

tension 

test. 


5393 


>    5403 


5454 


)    5463 


Air  furnace. 


Mnirkirkpig 2,000 

Salisburypig 6,000 

Heads 3,800 

Scrap 3,000 

Total 14,800 


>Cupola 


)    54G7 
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Cast  iron  from  Waterioum  Arsenal  Foundry — Continued. 


Date  of  cast. 


September  11, 1896..  i 


October  14,189« < 


January  13, 1897 


February  9, 1897 


Furnace  charge. 


Pounds. 

MuirkirkpigNo.4,bi£h 8,000 

Salisbury  pig  No.  4,  high 4,000 

Salisbury  pig  No.  4,  low 3, 000 

Soft  pig 5,000 

Remeliedpig 10,000 

Total 30,000 


Furnace. 


Muirkirk  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4,  high 10, 000 

Soft  pig 2,000 

Heads 3,600 

Scrap 2,000 


Air  fitmac«... 


Total 19,600 


Cupola 


Muirkirk  pig 8,000 

Salisbury  pig  No.  4,  high 4, 000 

Salisbury  pig  No.  4,  low 3,000 

Soft  pig 5,000 

Remel&dpig 10,000 


Total 30,000 


Hoirkirkpig 2,000 

Salisbury  pig  No.  4,  high 6,000 

Salisbury  pig  No. 4, low 4,000 

Soft  pig 2,000 

Heada 3,000 

Scrap 3,000 


Total 20,000 


Muirkirk  pig 8,000 

Salisbury  pig  No.  4,  high 4,000 

^^ 

000 
000 


•Air  furnace. 


No.  of 

tension 

test. 


5381 


•Cupola 


oaiisoury  pig  no.  4,  nign 4,  i 

Salisbury  pig  No. 4,  low 3,i 

Kebocoapig 5,  < 

Semeltea  pig 10,  i 


Air  furnace. 


>    5387 


Total 30,000 


Muirkirk  pig 2,000 

Salisbury  pig  No.  4,  high 6,000 

Salisbury  pig  No.  4, low 4,000  ' 

Softpig 2,000  I 

Heads 3,000  [ 

Scrap 3,000  ' 


Total 20,000 


Muirkirk  pig 8,000 

Salisbury  pig 7,000 

Softpig 6.000 

Kemelted  pig. 10,000 


Cupola. 


>    5408 


Total 80,000 


Muirkirk  pig 2,000 

^  Salisbnrypig 8,000 

Softpig 2.000 

Heads 3,000 

Scrap 4,000 

Total 19,000 


^ Air  furnace. 


,    5424 


Cupola. 
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Coat  iron  from  Watertawn  Arsenal  irbiindr^— Continuecl. 


Date  of  cast. 


August  13, 18V7 


Jaunmry  26, 1807 


February  16, 1807 


February  25, 1807. 


March  8.  1807 


March  17,  1807 


Furnace  charge. 


.< 


Poundt. 

MuirkirkpigKo.4,hieh 6,000 

Salisbury  pig  No.  4,  high 2.800 

Salisbury  pig  No.  4,  low 2,700 

Soft  pig 6,500 

Remeltedpig 5,000 

Total 22,000 

Hnirkirk  pig  No. 4. Wgh "3,000 

Salisbury  pig  No.  4,  high '. . .    2, 000 

Salisbury  pig  No.  4,  low 2,000 

Heads 8,800 

lOiuchshot 2,000 

Scrap 2,000 

Total 15,700 

Mnirkirkpig "IsTmoT 

Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No.  4, low 3,600 

Rebecca  pig 2,000 

Heads 4,300 

Scrap 8,200 

Total 34,000 

Knirklrkpig 8,000^ 

Salisbury  pig 7,000 

Soft  pig 2,000 

Heads 8,600 

Scrap 9,000 

Total 24,600 

Muirkirkpig 2,000 

Salisburypig 2,000 

Rebecca  pig 2,000 

Scrap 6.000 

Total 12,000 

Salisburypig "6^000 

Heads 8.500 

Scrap 2,600 

Total 12,000 

Mnirkirkpig ^5M 

Salisburypig 2,500 

Rebecca  pig 2,000 

Scrap 6,000 

Total 13,000 

Mnirkirkpig "ToM 

Salisburypig 4,000 

Heads 3,000 

Scrap 6,000 

Total 13,000 

Mnirkirk  pig "2^^750 

Salisburypig 2,500 

Rebecoapig 2,260 

Scrap 5,500 

Total 13,000 

Mnirkirkpig 1,000 

Salisburypig 6,000 

Heads 3,000 

Scrap 7,000 

Total 16,000 


Furnace. 


Air  furnace. 


^Cupola 


Cupola. 


Cupola 


^ Air  furnace. 


Cupola 


^Air  furnace. 


/upola. 


^ Air  furnace. 


Onpola 


No.  of 

tension 

test. 


5376 


5421 


5420 


6431 


>    5489 


5444 
5445 
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Cast  iron  from  Water  town  Arsenal  Foundry^-Continned. 


Date  of  cast. 


March  2i,  1897 


Aprils,  1897 


April  23,  1897 


May  3, 1897 


AagustG,  1896 • 


January  15, 1897 


1 


March  4, 1897 


Famace  charge. 


Pounds. 

Mairkirkpig 5,000 

Saliabnryplg 4,500 

Heads 4,300 

Scrap 7,200 

Total 21,000 

MnirUrk  pig "i^OOO^ 

Saliabaiypig 4,500 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,200 

Total 24,000 

Muirkirkpig ^2^^000 

Salisbarypig 8,000 

Heads 4,300 

Scrap 9,700 

Total 24,000 

Muirkirkpig "aToOO 

Salisbury  pig 7,000 

Rebecca  pig 2,000 

Heads 3,300 

Scrap 5,700 

Total 20,000 

Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No.  4,  low 3,600 

Soft  pig 1,000 

Heads 7,800 

Scrap 0,600 

Total 22,300 

Salisburypig 3,500 

Soft  nig 1,000 

Huads 8,800 

Scrap 4,000 

Total 12,300 

Muirkirkpig 2,600 

Salisbury  pig 2,500 

Rebecca  pig 2, 000 

Scrap 6,000 

Total 13,000 

Muirkirkpig "l^OOO 

Salisbury  pig 5,300 

Heads 3,000 

Scrap 3,700 

Total 13,000 


Furnace. 


^Cupola 


Cupol 


a 


<upola. 


Cupola. 


Cupola. 


Cui>oIa. 


No.  of 

tension 
test. 


5446 


5452 


5465 


5462 


5375 


5409 


Air  furnace 


I  > 


!upola. 


5438 
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Oast  Iron  from  Petersburg  Iron  Works  Company  for 
Standardizing  the  Testing  Machine  at  the  Richmond 
Locomotive  Works,  Eichmond,  Va. 


f 


Teat 
num- 
ber. 


5304 
5395 
5396 
5397 
5398 
5399 


GROOVED  FORM  OP  SPECIMENS. 


Knmbers. 


L. 


/A.S... 

IT.O.W 

/A.C... 

\B.O.W 

/A.C... 

ViM.W 

/A.S... 

\B.  I.  W 

/A.  2  S  . 

\T.  I.  W 

/A.2S. 

\T.O.R. 


Diame- 
ter. 


Inches. 
1.129 

1.120 

1.110 

1.110 

1.129 

1.129 


Sectional 
area. 


Tensile  strength. 


Total. 


8q.  in. 
1.00 

.985 

.968 

.968 

1.00 

1.00 


Pounds. 
27,280 

23.610 

23,970 

25,390 

27,560 

26,390 


Per 

square 
inch. 


Pmmds. 
27,280 

23,870 

24,760 

26,230 

27.560 

26,390 


Appearance  of 
nractnre. 


Fine  granular,  gray. 
Do. 
Do. 
Do. 
Da 
Do. 
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STEEL  PLATE  FOR  ARSENAL  BOILERS. 


287 


pi} 

M 
O 

PQ 

o 
m 

tn 

M 

!^ 

09 


M 

H 

H 

QQ 

P4 

H 

» 
H 
CQ 

Ph 
O 

H 

09 

» 

M 

09 

H 


A\ 


T 


t5 


w 


w 

a 
o 

■D 

& 

0 
•»< 

o 

§ 

ea 
a 

I 


O 


3  el 


^    <D0»O 
<.    (-40  rH 


^  coo ^ 

-    C4C44D 


^    i-lC4i-i 


CQQOtD 


.    00  lOrH 


^  :  : 

CO    •     • 


6^  OS 


vt«»ao 

■  •       •        • 


Co    •    •    • 

.  II  II  II 

XXX 

•CO  Ai-I 
8»HOiH 


O  w 


el 


9  a 
(^9 


I 


flu  ^  d 


ss? 


|ss&s 


03 
& 

0 

a 

a 

QQ 


o 
H 


^A  %^  V*  WP 

ScoS  A 
(V  W  to  CO 


^  S  o 
5"^ 


V>  3  |A  A 

St    ^   ..   > 


F4 


o 


S 


:?  •   •  • 


II 

§1 

J 

p 


8  Ok 


O  9 


» 


00  GO  00 


288 


STEEL   PLATE   FOR   ARSENAL   BOrLEBS. 


m 

(4 

» 

d 

o 

^ 

• 

o 

:^ 

»> 

o 

02 

02 

<1 

• 

^ 

r— ^ 

CJ 

a» 

K 

o 

o 

P) 

M 

» 

o 

S3 

« 

^ 

^ 

Pm 

M 

P 

• 

Ph 

P 

bo 

03 

g 

a 

nr? 

06 

S 

^ 

o 

en 

M 

M 

PC4 

© 

g 

^ 

^ 

_4 

pJ 

QQ 

A 

^ 

'd 

H 

p 

H 

08 

GQ 

a 

^ 

o 

O 

hH 

QQ 

H 
QQ 

1 

H 

d 

H 

<x> 

CJ 

p£ 

«« 

H 

M 

'd 

aj 

0^ 

» 

'd 

w 

fl 

H 

2 

^ 

GO 

^l-> 

O 

Ci 

rd 

OQ 

t»-«^- 


T 


1 


J". 

» 

o 

M 
O 

CO 

H 
» 

CO 

H 

O 
(^ 

I 

CO 

>Q 

M 
O 

PQ 

CO 

k5 


O 

O 


§ 

s 

a 


o 
d 
o 

a 
o 


11 

a}  CS 


U 


•2o£ 


M 


2 


.a 
bo 

s 


9 
P4 


5 

o 
H 


I 

P>; 


£  • 


I 


i 


•2S 

■♦J  *• 


II 

OS  u 

a  a 

s 


^1 


.a 
2 


9 


OOiA  CO 


cptno 


•Of—  •-« 


ooWa 

>  a  * 

^  •       • 


.  o  o 

M    •    • 

a  :  ; 

CO    •     • 


0«OI->rH 

■  •  •  • 


•  eo  coco 

^il  li  II 

{*<OC0N 

1^     •     •     • 

^XXX 


rlf-lM 


•A 


<d  ^  ^  ^1 


{;i>«f-« 
s    '    *°   " 

iPMcoeS 


•  ©  6  to 
iS*  •   •    • 


S3; 


o 
'A 


0  t-  00 
CI  't><C* 

1  - 1-  I - 

OO  00  CO 


o 


O 
H 


O 
(A 
f^ 

"A 
H 

-«1 
H 

CO" 

» 

M 
O 

o 

CO 

H 

H 

H 

CO 

» 

Q 

Q 

M 

o 

P^ 

CO 

V5 

M 

o 

CO 

A 
< 

3 

H 

M 
O 
}« 

o 


•       •       • 
^.      ■•      -fc 

■    •    • 
^   ^  ^ 

ooe«w> 


30 

Zl-w   - 

M 

S5r?s 

h3 

•  ^  • 

yj 

-«l 

^ 

«.'    *    • 

>9 

t-HS?*? 

0^ 

::   ;  ; 

o 

r-  x^  «H 

P^ 

•       •        • 

•  I  • 

•  t  • 

lit 

■  ■  I 

•  •  • 

•  •  • 

•  •  • 

•  o  o 


••J  •  • 

CO    t    . 


•AC9e» 


Oeo 

CO  CO 

■        •        a 

II   II   II 

•        •       • 

XXX 
cQ9e>4 

•HOtH 


■^0O«D 

B  •  ■ 

C4e«>co 


•  •  ■ 

C4C4e4 


SSI 


d&8 


ooo 

•Aveo 


■|«S 


co< 


900 


•Of-lfH 


sst« 


rt  COM 
I?}  iSiA 


P*  ?0  CO 

00  00  00 


CHAIN  CABLE. 


H.  Doc.  164 19  289 


CHAIN    CABLE. 


|5ili 


|i 


ilii 


1  Ml  f  I 
I  I  I!  I  I 

■a    *     fe5     M   2 

I  I  II  I  ; 
1.1 1  jj. 


llS   I:    Sis    3    S   S"8"S   5 


la"  H  a  a  s  2  fis"if  p 


|S  S  SS  S  §  §3^  « 


s  ns  e  e  szz  s 


gS    »    fS    £3" 


1  I  II  1  I  111  1 


I  I  |9  I  I  i||  I 


292  chain  cable. 

Elongation  of  Electrically  Welded  Steel  Ohain  No.  1, 

No.  9180. 


Applied  loads. 

Slongation. 

Set. 

Bemarka. 

Total. 

PerMOAre 
incD. 

Pounda. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,850 

Poundt. 

Inehea. 

0. 

.02 

.04 

.07 

.12 

.16 

.20 

.28 

.27 

.32 

.37 

.45 

.53 

.70 

.90 

1.10 

1.33 

1.58 

1.86 

2.14 

2.46 

2.77 

3.10 

3.44 

3.85 

0. 

Initial  load. 

• 

Tensile  strength. 

28,500 

Fractured  third  link  across  welding  burr.    Silky,  small  granular  spot. 
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Elongation  op  Blbctbioally  Wbldbd  Ibon  Chain  No.  6. 

No.  9181. 


Applied  loads. 

Elongation. 

Inch**. 

0. 

.02 

.05 

.09 

.12 

.15 

.18 

.20 

.22 

.26 

.29 

.38 

.38 

.47 

.59 

.74 

.93 

1.20 

1.46 

1.75 

2.07 

2.40 

2.76 

3.11 

3.48 

3.01 

4.25 

4.78 

5.18 

5.65 

6.10 

Set. 

Bemarkfl. 

Total. 

PoTMiiare 
incn. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6.  OOP 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

21,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

31,480 

33,720 

Pound*. 

iHche*. 
0. 

Initial  load. 

End  link  fractured.    New  end  link  pnt  In  and 

test  resumed  2^  honrs  later. 
Tensile  strength. 

^ 

37, 170 

6.17 

Fractured  first  link  across  welding  burr.    Dull,  si>ougy,  discolored. 
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Tension  Test  op  Bab  op  Bubden's  Best  Wrought  Iron  por 

Sling  Chains. 

Np.  8924. 


2i 


'X 


.76   diam.. 


Sectional  area.  .454  sqaare  inch. 

Elastic  limit,  i3,510  pounds  =  29,760  pounds  per  square  inch. 

Tensile  strength,  21,720  pounds  =  47,840  pounds  per  square  inch. 

Elongation  in  10  inches,  2."63  =  26.3  per  cent. 

Elongation  of  inch  sections,  ".58*,  ".35,  ".26,  ".23,  ".23,  ".19,  ".21. 

Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 

Gon traction  of  area,  55.1  per  cent. 

Appearance  of  fracture,  fibrous. 

Tensile  Test  of  Sample  op  Wrought   Iron  taken  prom  a 

Fractured  Link  op  Chain. 

Sample  annealed  before  testing. 
The  fractures  in  the  link  were  granular. 

This  link  had  been  in  use  for  a  long  time,  and  showed  marks  of 
having  been  hammered  and  deeply  indented  thereby. 

No.  8746. 


s^ 


M 


^ 


f/» 


^ 


l—L 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Elastic  limit,  5,210  pounds  =  26,050  pounds  per  .square  inch. 

Tensile  strength,  8,320  pounds  =  41,600  pounds  per  square  inch. 

Elongation  in  1  inch,  ".65  =  65  per  cent. 

Diameter  at  fracture,  ".26;  area,  .053  square  inch. 

Contraction  of  area,  73.5  per  cent. 

Appearance  of  fracture,  fine  fibrous. 


Tensile  Test  of  a  Keenan  Swivel  Shackle  for  2J-tnch  Gable 
Foil  the  Bureau  of  Equipment,  Boston  Navy-Yajid. 

No.  8719. 

Weight,  219  pounds. 

Tensile  strength,  445,400  pounds. 

Fractured  eye  of  swivel  across  the  front  and  in  two  quarters,  detach- 
ing two  pieces  from  the  eye. 

The  fracture  across  the  front  of  the  eye  was  granular  45  per  cent, 
fibrous  lamellar  55  per  cent.  The  fractures  in  the  quarters  were 
granular  throughout,  varying  in  the  size  of  the  grains. 

Diameter  of  iron  in  the  eye,  3|''. 
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BBOHZE  FROM  WATERTOWV  ARSENAL  FOUNDRY. 


Composition 


Ou percent..  57.5 

Zn ^  . .  do 42. 

Sn do 5 


Specimens  taken  from  coupons  about  1^''  by  1^'^,  cast  with  and  at- 
tached to  the  dry-sand  castings  which  they  represent. 


I 


Description. 


8"  loading  tray 

Do 

Do 


10' 

10' 

10' 

10' 

10* 

10' 

10' 

10' 

10' 

12' 

12 

12 

12 


12 
12 
12 


12' 
12' 
12' 
12' 

12' 


12' 
10* 

10' 
10' 
10' 
10' 


breech,  plate  No.  1 . 
breech  plate  No.  2. 
breech  plate  No.  3. 
breech  plate  No.  4. 
breech  plate  No.  5. 
breech  plate  No.  6. 
breech  plate  No.  7, 
breech  plat«  No.  8. 
breech  plate  No.  9. 
breech  plate  No.  1 . 
breech  plate  No.  2. 
brench  plate  No.  3. 
breech  plate  No.  4. 

breech  plate  No.  6. 
breech  plate  No.  6. 
breech  plate  No.  7 . 

breech  plate  No.  8. 
breech  plate  No.  9 . 
breech  plate  No.lO. 
breech  plate  No.ll . 

loading  tray  No.l  2. 


loading  trav  No.l3. 
breech  plate  No.  I . 

breech  plate  No.  2 . 
breech  plate  No.  3. 
breech  plate  No.  4 . 
breech  plate  No.  5 . 


Diam 
eter. 


Inch. 

0.564 
.564 
.504 

.564 
.564 
.564 
.  564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 

.564 
.564 
.564 

.564 
.564 

.564 
.564 

.564 


.564 
.564 

.564 
.664 
.664 
.664 


Sec- 
tional 
area. 


Sq.  in. 

0.26 

.25 

.25 

.25 
.25 
.25 
.26 
.25 
.25 
.26 
.25 
.25 
.25 
.25 
.25 
.25 

.26 
.25 
.25 

.25 
.25 
.25 
.25 

.25 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
66,280 
63.640 
61,800 


56, 
57. 
64, 
51 
54, 
65. 
54, 

56, 
54, 
55, 
66, 
69, 


840 
160 
560 
240 
080 
920 
080 
720 
920 
840 
120 
720 
220 


54.160 
56,489 
63,240 

53,720 
56.760 
54,020 
54,040 

50,760 


Elon- 
Gauged  «*^**»° 


length. 


.25 
.25 

55,960 
54.880 

.25 
.25 
.25 
.25 

58,600 
56.020 
56,320 
54,880 

Inches. 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

S 
2 

2 
2 
2 
2 

2 


2 
2 


in 

{gauged 
ength 


I  Con- 
trao- 

Ition  of 
area. 


Per  et  Per  eL 
33  3». 6 


18 
19 

33.5 

30 

30 

28 

29 

29.5 

27.5 

27 

32 

32.5 

32.5 

87 

17.5 

27.5 
35.5 
24.5 

21 
29 
26 
23 

17.5 


27.6 
21.6 

36.4 

39.2 

33.6 

36.4 

33.6 

80.4 

30.4 

33.6 

33.6 

36.4 

33.6 

42 

21.6 

30.4 
33.6 
27.6 

21.6 
36.4 
27.6 
27.6 

27.6 


2 
2 


35 

39.2 

84.5 

27.6 

1    ^^ 

33.6 

'    32.5 

30.4 

34 

36.4 

26.5 

30.4 

Fracture. 


Light  yellow. 
Uniform  light  yellow. 
Light  lavender;  yellow 
spot  at  circumference. 
Light  yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light  yellow ;  oblique . 

Do. 

Do. 
Uniform  light  yellow. 

Do. 
Light  yellow;  spongy  nt 

oircumferenoe. 
Uniform  light  yellow. 

Do. 
Light    yellow;    spongy 
spot  at  circumference. 

Do. 
Uniform  light  j'ellow. 
Light  yellow;  oblique. 
Light  yellow,  with  dark 

yellow  sjpotB. 
Light  yellow,  with  yel- 
low   metal    inter- 
spersed. 
Light  yellow;  oblique. 
Uniform   light  yellow ; 
oblique. 

Do. 

Do. 
ITniiorm  light  yellow. 

Do. 


SPECIAL  TESTS. 


Composition. 

Diam- 
eter. 

Sec- 
tional 
area. 

Sq.in. 
.25 
.26 
.26 

.25 

Tensile 
strength 

per 

square 

inch. 

Pounds. 
25,280 
31,620 
84,640 

81,360 

Gauged 
length. 

Elon- 
gation 

in 
gauged 
length. 

Peret. 
12.5 
19.5 
20.5 

17 

Con- 
trac- 
tion of 
area. 

Per  et. 
15.2 
21.6 
2L6 

2L6 

Fracture. 

On. 

Sn. 

Perce. 
10 
10 
10 

10 

Zn. 

Old. 

Peret. 
2 
2 

Best 
qual- 
ity. 

Ptrti. 
88 
88 
88 

88 

PsreL 

2* 

2 

Inch. 
.664 
.664 
.564 

.664 

Inehss. 
2 
2 
2 

2 

Golden  yellow. 

Do. 
Golden  yellow; 

fine  silky. 
Golden  yellow; 

spongy  center. 

302 


BRONZE  AND  COPPEB. 


P 

• 

H 

M 

H 

H 

A* 

2 

P4 

►^ 

O 

Q 

01 

u 

< 

^ 

» 

o 

M 

M 

H 

fc3 

QQ 

cU 

^ 

t 

3 

02 

» 

i 

^ 

^ 

09 

» 

Ai 

H 

flft 

JO 

o 

0 


d 

9 

P 

o 


S 


.8 


"J-S 


-:   ;   • 


a  *  * 


Is 

Per 
cent. 

II 

• 

M 

a 

M 

.0 

a 


JC  So 


1 

e 
H 


«D«D 

■         • 


s$ 


lis 


JL  «« 


^9S 


i 


§3 


S 

o 

09 

O 
H 
PS 
H 
H 

QQ 


s  s 


8 

I' 


HI 

►  5 


II       II 

^    3 


CO 


a 

4 


5  5« 

« 

• 

.Sa 

**•»-• 

•  •^ 

§9* 

s 

• 

S3    S' 


S    S 

•ft       5Ji 


g       % 


s 


I   i 

I  I 


V 


COPPER  CYLINDEES  FOR  PRESSURE  GAUGES. 


308 


COPPER  CYLINDERS   FOR  PRESSURE   GAUGES. 


305 


COPf ^R  CYLHf DEBS  FOR  PRESSURE  GAUGES. 

Mean  compression  of  10  copper  cylinders  for  small-arms  pressure 
gauge,  from  copper  purchased  at  Frankford  Arsenal  in  October,  1895. 
Mean  dimensions  of  coppers:  Length,  ''.4992;  diameter,  ".2055. 


Load  per 

square 

inch  on 

eruslier 

gauge 

/«  square 

inch 

area. 


Pounds. 
3,000 
6,000 
0,000 
0,500 
10,000 
10,500 
11,000 
11,500 
13,000 
12,500 
18,000 
13,500 
14,000 
14,500 
15,000 
15,500 
18,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25.000 
25,500 
26,000 
20,500 
27,000 
27,500 
28,000 
28,500 
29,000 
20,600 
80,000 
30,500 
81,000 
31,500 
82,000 
32,600 
88,000 
33,500 
34,000 
34,600 
85,000 
85,600 
36,000 
36,600 
87,000 
37,600 
88,000 
88,600 
89,000 


Total  oompressions. 


Inch. 

0.04 
0010 
0010 
0010 
0012 
0014 
0017 
0022 
0037 
0034 
0042 
0050 
0056 
0062 
0070 
0075 
0085 
0096 
0101 
0115 
0121 
0135 
0141 
0152 
0160 
0160 
0178 
0180 
0100 
0210 
0210 
0230 
0240 
0252 
0262 
0270 
0281 
0204 
0305 
0310 
0327 
0338 
O'MO 
0362 
0378 
0882 
0300 
0400 
0417 
0424 
0487 
0444 
0455 
0460 
0479 
0489 
0602 
0518 
0527 
0538 
0647 
0558 


2. 

3. 

4. 

Inch. 

Inch. 

Ifich. 

0. 

0. 

0. 

.0004 

.0004 

.0002 

.0008 

.0008 

.0005 

.UOOO 

.0000 

.0007 

.0010 

.0011 

.0010 

.0012 

.0012 

.0015 

.0015 

.0015 

.0020 

.0020 

.0020 

.0025 

.0027 

.0025 

.0031 

.0030 

.0032 

.0040 

.0037 

.0038 

.0044 

.0041 

.0043 

.0053 

.0050 

.0053 

.0058 

.0068 

.0055 

.0066 

.0066 

.0067 

.0077 

.0076 

.0074 

.0084 

.0081 

.0079 

.0090 

.0090 

.0090 

.0102 

.0096 

.0098 

.0113 

.0106 

.0112 

.0120  , 

.0118 

.0118 

.0130  ' 

.0128 

.0126 

.0140 

.0138 

.0135 

.0152 

.0148 

.0149 

.0160  , 

.0154 

.0155 

.0173 

.0167 

.0163 

.0177 

.0178 

.0171 

.0186 

.0188 

.0185 

.0198 

.0194 

.0193 

.0209 

.0309 

.0209 

.0217 

.0219 

.0218 

.0226 

.0229 

.0225 

.0242 

.0240 

.0234 

.0249 

.0256 

.0249 

.0260 

.0261 

.0255 

.0268 

.0267 

.0264 

.0282 

.0282 

.0277 

.0293 

.0291 

.0288 

.0304 

.0304 

.0305 

.0318 

.0315 

.0309 

.0328 

.0330 

.0317 

.0337 

.  03.33 

.0327 

.0347 

.0352 

.0338 

.0350 

.0357 

.0348 

.0368 

.0366 

.0357 

.0380 

.0380 

.0367 

.0300 

.0390 

.0380 

.0401 

.0400 

.0389 

.0413 

.0110 

.0397 

.0423 

.0423 

.0408 

.0440 

.0446 

.0420 

.0448 

.0462 

.0431 

.0450 

.0459 

.0441 

.0471 

.0467 

.0462 

.0483 

.0488 

.0467 

.0402 

.0493 

.0476 

.0600 

.0604 

.0487 

.0514 

.0515 

.0503 

.0525 

.0624 

.0513 

.0640 

.0688 

.0520 

.0547 

.0548 

.0630 

.0559 

.0561 

.0540 

.0575 

.0574 

.0562 

.0587 

5. 


Inch. 
0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0015 
.0020 
.0026 
.0032 
.0041 
.0043 
.0050 
.0061 
.0071 
.0076 
.0084 
.0004 
.0107 
.0113 
.0124 
.0135 
.0140 
.0152 
.0165 
.0171 
.0183 
.0105 
.0208 
.0211 
.0222 
.0234 
.0240 
.0254 
.0265 
.0273 
.0282 
.0280 
.0305 
.0318 
.0324 
.0335 
.0347 
.0354 
.0365 
.0381 
.0302 
.0400 
.0413 
.0426 
.0438 
.0445 
.0468 
.0471 
.0480 
.0480 
.0605 
.0511 
.0532 
.0640 
.0550 
.0655 
.0560 


6. 


0 


Inch. 

0003 
0007 
0007 
0008 
0010 
0014 
0017 
0023 
0020 
0035 
0040 
0048 
0066 
0062 
0073 
0078 
0080 
0005 
0104 
0116 
0125 
0134 
0145 
0154 
0165 
0180 
0184 
0102 
0203 
0215 
0223 
0220 
0241 
0254 
0263 
0276 
0285 
0208 
0308 
0320 
0331 
0346 
0352 
0374 
0378 
0382 
0380 
0400 
0416 
0420 
0440 
0450 
0463 
0475 
0487 
0404 
0507 
0622 
0532 
0540 
0552 
0660 


Inch. 
0. 
.0002 
.0006 
.0008 
.0000 
.0010 
.0012 
.0020 
.0025 
.0032 
.0037 
.0043 
.0051 
i  .0058 
I  .0066 
.0074 
.0081 
.0001 
.0100 
.0110 
.0121 
.0128 
.0180 
.0148 
.0158 
.0170 
.0180 
.0188 
.0202 
.0208 
.0210 
.0328 
.0246 
.0254 
.0268 
.0273 
.0280 
.0294 
.0308 
.0818 
.0324 
.0333 
.0345 
.0355 
.0365 
.0380. 
.0391 
.0404 
.0415 
.0427 
.0438 
.0454 
.0460 
.0472 
.0484 
.0498 
.0512 
.0622 
.0540 
.0545 
.0558 
.0564 
.0580 


8. 


Inch. 
0. 
.0003 
.0007 
.0008 
.0009 
.0010 
.0014 
.0019 
.0025 
.0031 
.0036 
.0045 
.0051 
.0059 
.0069 
.0076 
.0084 
.0091 
.0100 
.0112 
.0121 
.0131 
.0142 
.0149 
.0162 
.0170 
.0184 
.0180 
.0198 
.0207 
.0220 
.0236 
.0339 
.0363 
.0362 
.0273 
.0281 
.0290 
.0308 
.0315 
.0335 
.0337 
.0347 
.0355 
.036:) 
.0370 
.0384 
.0395 
.0403 
.0430 
.0430 
.0441 
.0466 
.0465 
.0478 
.0486 
.0493 
.0606 
.0518 
.0537 
.0536 
.0549 
.0568 


9. 

10. 

Inch. 

Inch. 

0. 

0. 

.0003 

.0008 

.0005 

.0007 

.0006 

.0007 

.0006 

.0008 

.0007 

.0009 

.0008 

.0011 

.0010 

.0016 

.0017 

.0033 

.0035 

.0029 

.0030 

.0035 

.0035 

.0040 

.0045 

.0049 

.0050 

.0056 

.0059 

.0064 

.0066 

.0070 

.0074 

.0079 

.0084 

.0060 

.0000 

.0098 

.0100 

.0107 

.0111 

.0115 

.0118 

.0136 

.0126 

.0135 

.0138 

.0144 

.0147 

.0164 

.0155 

.0166 

.0166 

.0174 

.0177 

.0186 

.0185 

.0195 

.0193 

.0305 

.0205 

.0214 

.0217 

.0238 

.0280 

.0236 

.0340 

.0246 

.0348 

.0256 

.0363 

.0268 

.0374 

.0277 

.0370 

.0287 

.0396 

.0303 

.0300 

.0310 

.0319 

.0319 

.0334 

.0330 

.0340 

.  0342 

.0364 

.0352 

.0368 

.0363 

.0375 

.0376 

.0390 

.0388 

.0403 

.0400 

.0413 

.0409 

.0419 

.0421 

.0433 

.0436 

.0444 

.0446 

.0463 

.0455 

.0466 

.0466 

.0471 

.0480 

.0493 

.0488 

.0611 

.0602 

.0633 

.0511 

.0526 

.0521 

.0646 

.0531 

.0550 

.0548 

.0556 

.0559 

.0670 

.0573 

Mean. 


Inch, 
0. 

.0003 
.0007 
.0008 
.0009 
.0011 
.0014 
.0018 
.0024 
.0081 
.0037 
.0048 
.0050 
.0057 
.0066 
.0074 
.0061 
.0090 
.0099 
.0109 
.0119 
.0128 
.0138 
.0147 
.0157 
.0166 
.0177 
.0187 
.0196 
.0206 
.0217 
.0227 
.0238 
.0249 
.0259 
.0269 
.0270 
.0280 
.0304 
.0313 
.0333 
.0333 
.0335 
.0354 
.0366 
.0377 
.0388 
.0398 
.0408 
.0433 
.0434 
.0444 
.0455 
.0466 
.0478 
.0489 
.0601 
.0513 
.0626 
.0635 
.0646 
.0556 
.0660 


Inch. 

0. 
.0003 
.0006 
.0007 
.0008 
.0010 
.0013 
.0017 
.0023 
.0030 
.0036 
.0042 
.0048 
.0055 
.0064 
.0072 
.0078 

<  .0086 
.0095 
.0105 
.0116 
.0124 
.0134 
.0143 
.0152 
.0161 
.0172 
.0182 
.0191 
.0201 
.0211 
.0231 
.0383 
.0343 
.0252 
.0262 
.0273 
.0282 
.0296 
.0305 
.0315 
.0325 
.0336 
.0345 
.0356 
.0367 
.0378 
.0388 
.0398 
.0413 
.0424 
.0434 
.0444 
.0456 
.0467 
.0478 
.0490 
.0501 
.0614 
.0534 
.0535 
.0645 
.0558 
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COPPER  CYLINDERS  FOR  PRB86URE  OAUGE8. 


Copper  cylindera  for  pressure  gauges — Continued. 


Load  per 

Total  compreuions. 

sqaare 

inch  on 

Mean 

crushor 

cor. 

gauge 

rected 

^square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

.  area. 

Inch. 

Inch. 

Inch, 

Pounds. 

Tneh. 

Inch. 

Inch. 

Ineh. 

Inrh. 

Ineh. 

Jneh. 

Ineh. 

Ineh. 

39,500 

.0570 

.0587 

.0665 

.0505 

.0581 

.0575 

.0591 

.0570 

.0580 

.0580 

.0680 

.0560 

40,000 

.0582 

.0501 

.0574 

.0606 

.0593 

.0584 

.0605 

.0586 

.0595 

.0500 

.0591 

.0680 

40,600 

.0593 

.0596 

.0685 

.0618 

.0604 

.0608 

.0618 

.0605 

.0604 

.0604 

.0601 

.0500 

41,000 

.0606 

.0610 

.0597 

.0637 

.0619 

.0610 

.0625 

.0603 

.0610 

.0616 

.0618 

.0602 

41,500 

.0616 

.0625 

.0610 

.0643 

.0030 

.0623 

.06.18 

.0621 

.0618 

.0620 

.0626 

.0614 

42,000 

.0622 

.06.14 

.0624 

.0656 

.0642 

.0631 

.0655 

.0636 

.0630 

.0038 

.0637 

.0626 

42,500 

.0680 

.0650 

.0636 

.0666 

.0650 

.0646 

.0666 

.0644 

.0648 

.0640 

.0648 

.0637 

4:i,000 

.0643 

.0658 

.0647 

.0675 

.0670 

.0666 

.0676 

.0651 

.0663 

.0661 

.0660 

.0640 

43,500 

.0656 

.0668 

.0658 

.0689 

^0676 

.0670 

.0600 

.0661 

.0676 

.0683 

.0672 

.0661 

44,000 

.0609 

.0683 

.0670 

.0701 

.0683 

.0684 

.0606 

.0676 

.0681 

.0680 

.0683 

.0672 

44,500 

.0683 

.0693 

.0660 

.0708 

.0705 

.0603 

.0705 

.6660 

.0693 

.0606 

.0606 

.0684 

45,000 

.0695 

.0707 

.0601 

.0724 

.0715 

.0710 

.0720 

.0700 

.0706 

.0712 

.0700 

.0606 

45,600 

.0706 

.0720 

.0703 

.0737 

.0724 

.0715 

.0730 

.0716 

.0725 

.0720 

.0720 

.0708 

4G,000 

.0720 

.0726 

.0721 

.0744 

.0731 

.0720 

.0738 

.0727 

.0734 

.0740 

.0731 

.0720 

46,500 

.0730 

.0734 

.0734 

.0766 

.0746 

.0738 

.0758 

.0730 

.0738 

.0745 

.0742 

.0781 

47,000 

.0740 

.0760 

.0742 

.0766 

.0762 

.0747 

.0770 

.0750 

.0751 

.0756 

.0753 

.0741 

47,500 

.0753 

.0766 

.0761 

.0777 

.0772 

.0768 

.0770 

.0765 

.0764 

.0764 

.0765 

.0763 

48,000 

.0766 

.or/? 

.0766 

.0796 

.0790 

.0770 

.0787 

.0778 

.0771 

.0772 

.0777 

.0765 

48,500 

.0776 

.07fl 

.on7 

.0808 

.0798 

.0780 

.0810 

.0703 

.0779 

.0786 

.0780 

.0777 

49,000 

.0788 

.0800 

.0790 

.0817 

.0810 

.0706 

.0826 

.0800 

.0793 

.0708 

.0802 

.0700 

49,fi00 

.0802 

.0813 

.0800 

.0826 

.0816 

.0806 

.0834 

.0810 

.0810 

.0611 

.0813 

.0801 

50,000 

.0814 

.0825 

.0812 

.0848 

.0839 

.0813 

.0840 

.0821 

.0825 

.0824 

.0626 

.0814 

50,500 

.0826 

.0840 

.0829 

.0860 

.0850 

.0821 

.0655 

.0835 

.0841 

.0636 

.0630 

.0827 

51,000 

.0887 

.0649 

.0839 

.0871 

.0661 

.0832 

.0870 

.0646 

.0850 

.0840 

.0850 

.0838 

61,500 

.0851 

.0862 

.0850 

.0880 

.0868 

.0855 

.0880 

.0666 

.0864 

.0660 

.0863 

.0651 

52,000 

.0865 

.0874 

.0862 

.0868 

.0877 

.0870 

.0887 

.0870 

.0874 

.0870 

.0874 

.0862 

52,500 

.0877 

.0885 

.0875 

.0898 

.0890 

.0876 

.0806 

.0880 

.0882 

.0880 

.0884 

.0872 

53,000 

.0888 

.0896 

.0884 

.0912 

.0908 

.0886 

.0010 

.0806 

.0886 

.0801 

.0805 

.0883 

53,600 

.0904 

.0912 

.0895 

.0925 

.0014 

.0886 

.0025 

.0008 

.0899 

.0006 

.0008 

.0806 

54,000 

.0920 

.0020 

.0910 

.0936 

.0933 

.0014 

.0035 

.0020 

.0915 

.0010 

.0022 

.0010 

64,500 

.0930 

.0932 

.0921 

.0944 

.0039 

.0080 

.0044 

.0032 

.0929 

.0030 

.0083 

.0021 

55,000 

.0943 

.0943 

.0936 

.0952 

.0040 

.0038 

.0065 

.0045 

.0985 

.0038 

.0043 

.0081 

55,000 

.0951 

.0051 

.0950 

.0964 

.0061 

.0040 

.0068 

.0056 

.0042 

.0060 

.0054 

.0042 

50,000 

.0965 

.0964 

.0962 

.0961 

.0981 

.0066 

.0075 

.0070 

.0054 

.0062 

.0068 

.0066 

56,500 

.0976 

.0975 

.0975 

.0997 

.0005 

.0073 

.0060 

.0085 

.0074 

.0073 

.0081 

.0060 

57,000 

.0987 

.0990 

.0087 

.ioa5 

.1002 

.0984 

.1015 

.1001 

.0900 

.0005 

.0006 

.0064 

67,600 

.1007 

.1003 

.0997 

.1015 

.1012 

.0008 

.1026 

.1(^12 

.1000 

.1010 

.1008 

.0006 

58,000 

.1017 

.1014 

.1008 

.1026 

.1026 

.1011 

.1031 

.1024 

.1010 

.1018 

.1018 

.1006 

58,500 

.1026 

.1026 

.1029 

.1085 

.1085 

.1020 

.1087 

.1034 

.1015 

.1026 

.1028 

.1016 

50,000 

.1040 

.1037 

.1037 

.1046 

.1047 

.1035 

.1042 

.1044 

.1020 

.1038 

.1030 

.1026 

59,500 

.1053 

.1050 

.1053 

.1062 

.1070 

.1048 

.1061 

.1067 

.1045 

.1054 

.1054 

.1041 

60,000 

.1073 

.1068 

.1066 

.1071 

.1004 

.1062 

.1070 

.1070 

.1050 

.1070 

.1070 

.1057 

60,500 

.1080 

.1081 

.1077 

.1082 

.1008 

.1072 

.1086 

.1065 

.1060 

.1078 

.1081 

.1068 

61,000 

.1088 

.1087 

.1085 

.1093 

.1105 

.1066 

.1007 

.1004 

.1075 

.1088 

.1000 

.1077 

61,600 

.1101 

.1006 

.1095 

.1111 

.1110 

.1100 

.1113 

.1108 

.1080 

.1008 

.1102 

.1080 

62,000 

.1116 

.1110 

.1111 

.1125 

.1128 

.1100 

.1120 

.1120 

.1105 

.1113 

.1117 

.1104 

02,600 

.1126 

.1125 

.1125 

.li:i5 

.1141 

.1121 

.1135 

.1134 

.1120 

.1126 

.1120 

.1116 

63,000 

.1141 

.1137 

.1139 

.1144 

.1140 

.1138 

.1144 

.1144 

.1130 

.1140 

.1141 

.1128 

63,500 

.1152 

.1145 

.1148 

.1157 

.1160 

.1146 

.1162 

.1163 

.1188 

.1161 

.1162 

.1130 

64,000 

.1162 

.1156 

.1158 

.1174 

.1170 

.1158 

.1176 

.1174 

.1149 

.1160 

.1164 

.1151 

64,500 

.1177 

.1168 

.1168 

.1184 

.1183 

.1170 

.1185 

.1181 

.1159 

.1170 

.1174 

.1161 

65,000 

.1188 

.1179 

.1180 

.1197 

.1195 

.1183 

.1200 

.1195 

.1171 

.1185 

.1187 

.1174 

65,500 

.1206 

.1102 

.1197 

.1210 

.  1210 

.1105 

.1215 

.1208 

.1185 

.1200 

.1202 

.1180 

66,000 

.1217 

.1208 

.1200 

.1222 

.1222 

.1212 

.1224 

.1228 

.1205 

.1210 

.1217 

.1204 

66,500 

.1226 

.1220 

.1217 

.1280 

.1236 

.1220 

.1237 

.1234 

.1216 

.1225 

.1226 

.1213 

67,000 

.1240 

.1228 

.1230 

.1244 

.1240 

.1232 

.1250 

.1243 

.1220 

.1280 

.1287 

.1224 

67,600 

.1252 

.1243 

.1250 

.1256 

.1850 

.1246 

.1266 

.1254 

.1240 

.1230 

.1260 

.1287 

68,000 

.1267 

.1267 

.1261 

.1270 

.1260 

.1260 

.1270 

.1277 

.1246 

.1250 

.1263 

.1240 

68,500 

.1281 

.1260 

.1271 

.1280 

.1286 

.1271 

.1282 

.1285 

.1260 

.1271 

.1276 

.1262 

69,000 

.1205 

.1281 

.1285 

.1295 

.1806 

.1281 

.1206 

.1293 

.1273 

.1284 

.1280 

.1275 

69,500 

.1806 

.1295 

.1800 

.1800 

.1313 

.1205 

.1818 

.1804 

.1201 

.1206 

.1302 

.1288 

70,000 

.1817 

.1306 

.1316 

.1822 

.1318 

.1308 

.1327 

.1320 

.1300 

.1812 

.1815 

.1901 

70,500 

.1827 

.1320 

.1326 

.1830 

.1840 

.1322 

.1334 

.1334 

.1311 

.1322 

.1827 

.1313 

71,000 

.1339 

.1333 

.1841 

.1843 

.1351 

.1385 

.1860 

.1360 

.1325 

.1334 

.1840 

.1326 

71,500 

.1365 

.1345 

.1353 

.1866 

.1368 

.1349 

.1861 

.1362 

.1336 

.1848 

.1853 

.1830 

72,000 

.1365 

.1365 

.1380 

.1377 

.1370 

.1360 

.1874 

.1370 

.1345 

.1361 

.1866 

.1352 

72,600 

.1376 

.1370 

.1391 

.1382 

.1381 

.1373 

.1884 

.1378 

.1358 

.1373 

.1377 

.1863 

73,000 

.1388 

.1381 

.1397 

.1395 

.1394 

.1383 

.1307 

.1390 

.1300 

.1381 

.1887 

.1873 

73,600 

.1403 

.1302 

.1405 

.1413 

.1406 

.1392 

.1405 

.1404 

.1384 

.1305 

.1400 

.1386 

74,000 

.1422 

.1406 

.1417 

.1425 

.1410 

.1402 

.1418 

.1420 

.1305 

.1410 

.1413 

.1300 

74,500 

.1429 

.1418 

.1628 

.1431 

.1430 

.1424 

.1435 

.1431 

.1408 

.1418 

.1425 

.1411 
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STEEL  MUSIC  WIRE. 

Wire  made  by  Felten  &  Gnilleannie,  Oarlswerk,  Mtilheim,  Oerinauy. 
Submitted  for  testing  by  Hammacher,  Schlemmer  &  Oo.,  New  York. 
Material  received  in  original  coils,  weighing  about  4  ounces  ea<fli. 
Diameter  of  coils  4^'. 


> 


No.  of 

Diameter 

Diftmeter  of 

gauge. 

of  wire. 

coll,  wire  flree. 

Inch. 

Inehea. 

12 

.0286 

17 

13 

.0313 

tt     to     11 

14 

.0330 

9     to     14 

15 

.0352 

7     to       9 

16 

.0360 

7     to      8 

17 

.0380 

7     to     12 

18 

.0412 

7 

19 

.0430 

7. 2  to  8.3 

20 

.0443 

7. 6  to   8.5 

21 

.0463 

8.5tol1.5 

22 

.0478 

7. 7  to       9 

23 

.0513 

7.1 

> 
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STEEL   MUSIC   WIBE. 


Tension  Tests  op  Eyed  Samples  of  Steel  Music  Wibe. 

Eyes  which  were  on  the  several  coils  when  received  from  the  makers 
of  the  wire. 


Pitch  of 

■ 

No.  of 

Ko.of 

twist  of 

Tensile 

Fracture. 

test. 

gango. 

eyes  per 

strength. 

inch. 

Pound*. 

9262 

12 

7 

204 

9283 

18 

^ 

331 

9264 

14 

6 

269 

9265 

15 

H 

273 

9266 

16 

? 

306 

9267 
9268 

17 
18- 

6 
5 

341 
il99 

>In  twisted  ]»Art,  silky.    Cnp-shspe^  ends. 

9269 

19 

438 

9270 

20 

4! 

468 

9271 

21 

4} 

466 

9272 

22 

41 

484 

9273 

23 

5 

604 

Eyes  Made  at  Watebtown  Absbnal. 


Pitch  of 

No.  of 

No.  of 

twist  of 

Tensile 

Prsctare. 

test. 

gange. 

eyes  per 
inch. 

strength. 

Pounds. 

9374 

12 

4 

224 

9275 

18 

81 

268 

9276 

14 

3* 

301 

9277 

15 

H 

323 

9278 

16 

3 

350 

9279 
9280 

17 
18 

.** 

374 
464 

>In  twisted  part,  silky.    Cap-shaped  ends. 

9281 

19 

3 

492 

9282 

20 

^ 

. 

606 

9283 

21 

2 

. 

498 

9284 

22 

t 

. 

560 

0285 

23 

2 

1 

624 

In  the  formation  of  these  eyes  the  two  parts  of  the  wire  were  simply 
twisted  together  by  the  spiral  bending  of  the  material,  avoiding  the 
torsional  stress  incident  to  the  usual  methods  of  eydng  wires* 
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Tension  Tests  of  Steel  Husio  Wiee  made   over  Pins  Ve" 
Diameter,  KEPRESENTiNa  Wrest  Pins  of  Pianofortes. 

Three  tarns  taken  around  the  pin,  the  loose  end  carried  throngh  an 
eye  in  the  pin. 


No.  of 

No.  of 

TeoBile 

Fracture. 

tost. 

gauge 

strength. 

Pounds. 

0286 

12 

226 

% 

9887 

13 

269 

0288- 

14 

294 

0288 

15 

385 

8290 

16 

866 

0281 
0292 

17 
18 

899 
437 

>At  the  pin,  allky.    Cap-ehaped  ends. 

9293 

•19 

467 

9294 

20 

601 

9296 

21 

522 

9286 

22 

548 

0297 

23 

619 

Tensile  Tests  with  Details  of  Elongations  and  Permanent 

Setp. 

No.  9261. 
No.  12  gange. 
Diameter,  ".0286. 

Sectional  area,  .000642  square  inch. 
Gauged  length,  6". 


1 
Applied  loads.              Tn  ganged  length. 

• 

Renuurka. 

Total. 

Per  sqaare 
inch. 

Elongfttion. 

Set. 

PottfMlff. 

40 
100 
120 
140 
160 
180 
200 
237 

Poundt. 

Inth. 

0. 

.0216 
.0283 
.0351 
.0434 
.0616 
.0627 

Inek. 
0. 

TniilAl  load. 

©:      1                                       1 

Tensile  etrength. 

•  •■•••  •«•••• 

.0046 

369,160 

Fractured  at  face  of  jaw^s.    Appearance,  silky. 
Diameter  at  fracture,  ".023. 
Area,  .000415  squai'e  inch. 
Contraction  of  area,  35.4  per  cent. 


Cup  shaped  ends. 
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STEEL   MUSIC   WIRE. 


No.  92(50. 

No.  13  gauge. 

Diameter,  ".0313. 

Sectional  area,  .000769  square  inch. 

Gauged  length,  6''. 


Applied  loads. 


Total. 


Per  so  oaro ' 
inch. 


Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
272 


Pounds. 


353, 710 


In  gaage 
Elongation. 

Inch. 

0. 

.0100 
.0228 
.0200 
.0348 
.0410 
.0605 

.oeoo 

d  length. 

Set. 

Inch. 
0. 
.0002 

Remarka. 

luilial  load. 
Tensile  strength. 

• 

.0051 

Fractured  2".l  from  jaws.    Appearance,  silky. 
Diameter  at  frac*.ture,  ".025. 
Area,  .000491  square  inch. 
Contraction  of  area,  36.1  per  cent. 


Gup-shaped  ends. 


No.  9259. 

No.  14  guage. 

Diameter,  ".0330. 

Sectional  area,  .(N)0855  square  inch. 

Gauged  length,  6". 


AppUcHl  loads. 

In  giiag«Ml  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Elongation. 

Itich. 

0. 
.0167 
.0435 
.0500 
.0552 
.0613 
.0708 

Set. 

Inch. 

0. 
.0005 
.0017 

Pounds. 
40 

luilial  liNMl. 
Tensile  Htrength. 

10U 

200 

220 

240 

260 

280 

.0076 

333 

380,470 

Fractured  5".2  from  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ".028. 
Area,  .000616  square  inch. 
Goirtraction  of  area,  28.0  per  cent. 


Cup-shaped  ends. 
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No.  9258. 

No.  15  gaage. 

Diameter,  ".0352. 

Sectional  ai-ea,  .000973  square  inch. 

Gauged  length,  0". 


Applied  loads. 

lu  gauged  lenfirth. 

Remarks. 

Total. 

Per  square 
inch. 

Ponnd$. 

Elongation.         Set. 

i 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
820 
340 
359 

Inch. 

0. 

.0132 
.0361 
.0423 
.0475 
.0530 
.0598 
.0670 
.09 
.10 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0005 

.0069 

369,600 

1 

Fractured  5".5  from  the  jaws  where  the  wire  was  mnrked  by  coiita(*.t 
with  the  micrometer  fork.    Appearance,  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".030. 
Area,  .000707  square  inch. 
Contraction  of  area,  27.3  per  cent. 


No.  9257. 
No.  16  gauge. 
Diameter,  ''.03C9. 

Sectional  area,  .001069  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Poundt. 
40 
100 
200 
220 
240 
260 
280 
300 
820 
340 
360 
395 


III  gauged  length. 


Per  square 
inch. 


Pounds. 


369,500 


Elongation, 


Inch, 

0. 
.0123 
.0337 
.0389 
.0438 
.0487 
.0546 
.0603 
.0748 
.0803 
.0918 


Set. 


Inch. 
0. 
0. 
.0014 


.0072 


.0248 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  face  of  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ".028. 
Area,  .000616  square  inch. 
Contraction  of  area,  42.4  per  cent. 


Cup-shaped  ends. 
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No.  9266. 

No.  17  gaage. 

Diameter,  ".0380. 

Sectional  area,  .001188  square  inefa. 

Oauged  length,  6'^ 


Applied  loftds. 

In  gauged  length. 

Remarks. 

Total. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
432 

Per  square 
luon. 

Poundt. 

Elongation. 

Set. 

Tnek. 
0. 
.0001 
0. 

Inek. 

0. 

.0111 
.02r2 
.0339 
.0371 
.0414 
.0454 
.0506 
.0565 
.0611 
.0660 
.0751 
.0850 
.10 

IniUallMul. 
Tensile  strength. 

.0028 

.0179 

363,640 

Fractured  6''.5  from  jaws.     Appearance,  fine,  silky, 
ends. 
Diameter  at  fracture,  '^029. 
Area,  .000661  square  inch. 
Contraction  of  area,  44.4  per  cent. 


Cup-shaped 


No.  9266, 
No.  18  gauge. 
Diameter,  ''.0412. 

Sectional  area,  .0013^  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

round*. 
40 
100 
200 
800 
320 
840 
360 
880 
400 
420 
440 
460 
476 

Poundt. 

Inch. 

0. 

.0008 
.0260 
.0451 
.0404 
.0542 
.0586 
.0640 
.0697 
.00 
.10 
.11 

IndL 
0. 
0. 
0. 
.0020 

Initial  load. 
Tensile  strongtb. 

.0090 

. 

857,000 

Fractured  3.8''  from  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ''.031. 
Area,  .000765  square  inch. 
Contraction  of  area,  43.4  per  cent. 


Cup-shaped  ends. 
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Na9254. 

No.  19  gauge. 

Diameter,  ".0430. 

Sectional  area,  .001452  square  inch. 

Oauged  length,  6". 


Applied  loads. 

1 —           -        ■■  — ■ 

In  ganged  length. 

Remark*. 

Total. 

Paundt. 
40 
100 
200 
300 
320 
340- 
360 
380 
400 
420 
440 
460 
480 
500 
518 

Per  fwiuare 
Pound9. 

Elongation. 

Set. 

Inch. 
0. 
0. 
0. 
.0018 

Inch. 

0. 
.0089 
.0238 
.0406 
.0432 
.0468 
.0510 
.0550 
.0596 
.0668 
.0700 
.0776 
.09 
.10 

Initial  load. 

• 

Tensile  strength. 

.0067 

.0151 

866.750 

Fractured  2".  I  from  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ".033. 
Area,  .000855  square  inch. 
Contraction  of  area,  41.1  per  cent. 

No.  9253. 
No.  20  gauge. 
Diameter,  ".0443. 

Sectional  area,  .001541  scjuare  inch. 
Gauged  length,  6". 


Gup-shaped  ends. 


Applied  loads. 


ToUl. 


Pattndt. 
40 
100 
200 
300 
320 
340 
160 
880 
400 
4S0 
440 
460 
480 
500 
520 
540 
656 


Per  sqnare 
incn. 


Poundt. 


In  ganged  length. 


Elongation. 


360,810 


Inch, 

0. 

.0086 
.0235 
.0376 
.0418 
.0450 
.0482 
.0532 
.0663 
.0602 
.0642 
.0696 
.0756 
.0831 
.10 
.12 


Set. 


Inch. 

0. 

0. 
.0006 
.0011 


Bemarks. 


IniUal  load. 


.0066 


.0173 


Teaalle  strength. 


Fractured  ".75  from  face  of  jaws, 
ends. 
Diameter  at  fracture,  ".034. 
Area,  .000908  square  inch. 
Contraction  of  area,  41.1  per  cent. 


Appearance,  silky.    Oup-shai>ed 
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No.  9252. 
No.  21  gauge. 
Diameter,  ".0463. 

Seclioual  area,  .001684  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Per  iMiaare 


Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 

r>8u 


Pound*. 


344. 41C 


In  ganged  length. 

Bemarks. 

ongation. 

Set. 

Inch. 

0. 

.0082 
.0207 
.0341 
.0374 

Inch. 
0. 
0. 
0. 
.0006 

Initial  load. 

• 

Tensilu  Htrongth. 

.0402 

.0429 

.0461 

.0494 
.0530 

.0043 

.0564 

.0606 

.0642 

.0687 
.07 

.0093 

.08 
.09 

.12 

Fractured  at  middleof  length.    Appearance,  silky. 
Diameter  at  f'riicture,  ".035. 
Area,  .000962  square  inch. 
Contraction  of  area,  42.9  per  cent. 

No.  9251. 
No.  22  gauge. 
Diameter,  ".0478. 

Sectional  area,  .001794  square  inch. 
Gauged  length,  6". 


Cup-shaped  ends. 


.    Applied  loads. 

lu  gauged  length. 

Kemarks. 

Tot«J. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 

0. 

0. 
.0006 
.0016 

Pounds. 
40 

Poundt. 

Inch. 

0. 
.0071 
.0192 
.0321 
.0346 
.0374 
.0401 
.0431 
.0463 
.0499 
.0581 
.0570 
.0610 
.0652 
.0706 
.0760 
.09 
.12 

IniUal  load. 
Tensile  strength. 

100 

200 

300 

320 

340 

360 

380 

400 

.0040 

420 

440 

460 

480 

500 

.0092 

520 

540 

580 

600 

609 

339,460 

Fractured  5".l  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".035, 
Area,  .000962  square  inch. 
Contra(;tion  of  area,  46.4  per  cent. 
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No.  9250. 
No.  23  gauge. 
Diameter,  ".0513. 

Sectional  area,  .002067  sqaare  inch. 
Gauged  lengtli,  G". 


Applied  loads. 


In  gauicod  length. 


Total. 


Poundt. 

40 

GO 

80 

100 

120 

140 

leo 

180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
620 
640 
660 
072 


Per  square 
iDcn. 


Poundt. 


EioDgatiun.'        Set. 


325, 110 


Koiiiarks. 


1 

Inch. 
0. 
.0026 

Inch. 
0. 

.0049  > 

.0071 

.0091 

.0111 

. 0135  ' 

.0156  1 

.0173  i 
.0201 

.0008 

.0221 

.0245 

.0260  ' 

.0290 

.atio 

.0010 

.0338 

.0361 

.0389 

.0415 
.0456 

.0048 

.0480 

.0510 

.05:J7 

.0571 
.0656 

.0098 

.0687 

.0719 

.0769 

.0820 
.00 

.0231 

.10 

.12 

•■•«■»•••••■ 

Initial  load. 


Tensile  strength. 


Fractured  3"  from  face  of  jaws.    Appearance,  fine  silky, 
ends.    • 
Diameter  at  fracture,  ".0J8. 
Area,  ".001134  square  inch. 
Contraction  of  area,  45.1  per  cent. 

U.  Doc.  104 21 
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<< VIBRATION  PEOOF''  BOLTS  AND  NUTS. 

Two  bolts  were  received  for  test  from  the  Vibration  Proof  Nut  Com- 
pany, New  York ;  a  f "  bolt,  8"  long,  threaded  10  per  inch,  and  a  J"  bolt, 
7"  long,  threaded  9  per  inch. 

The  3"  bolt  was  tagged  "Sample  of  bolt  used  on  truck  of  Pullman 
Palace  Car  Co.,  Pullman,  111."  The  J"  bolt  was  tagged  "  Sample  of 
bolt  used  at  Watcrvliet  Arsenal,  West  Troy,  N.  Y." 

These  bolts  were  each  fitted  with  a  locking  segment,  which  is  the 
peculiar  feature  of  the  device  intended  to  resist  vibratory  eifects. 

The  segments  were  about  5"  long  and  were  fitted  to  the  ends  of  the 
bolts,  which  were  cut  away  at  the  threaded  ends  by  a  plane  oblique  to 
the  axis  of  the  bolt. 

The  nuts  closely  fitted  the  bolts.  The  nut  on  the  J"  bolt  could, 
however,  be  turned  on  with  the  hand,  whereas  the  nut  on  the  J"  bolt 
required  a  pull  of  45  pounds  on  a  12"  wrench  to  screw  it  on. 

The  f "  bolt  was  first  examined,  for  which  purpose  a  weight  of  460 
pounds  was  suspended  from  the  bolthead.  The  bolt  passed  through  a 
clearance  hole  in  an  iron  bar  transversely  supported,  the  nut  and  lock- 
ing segment  being  on  the  upper  side  of  the  iron  bar,  thus  sustaining 
the  weight  below. 

The  nut  was  screwed  on  until  all  of  the  threads  in  the  nut  were 
engaged  with  those  of  the  bolt. 

The  iron  bar  was  then  set  into  vibration  by  rapid  blows  of  a  IJ-pound 
hand  hammer  delivered  in  the  vicinity  of  the  bolt,  but  not  striking  the 
latter. 

In  the  operation  of  the  locking  segment  it  appears  to  be  necessary 
to  back  off  the  nut  a  cei-tain  amount  in  order  to  bring  the  locking 
segment  into  action.  When  this  backing  oflf  was  done  in  a  vise  the  seg- 
ment became  operative  upon  retracting  the  nut  one-eightti  of  a  turn. 

The  first  test  was  made  to  determine  \Chether  the  locking  segment 
would  move  to  an  operative  position  while  the  nut  was  being  b<icked 
off  as  the  result  of  vibratory  action. 

The  iron  bar  was  jarred  by  means  of  hammer  blows,  a  second  liam- 
rner  at  times  being  used,  striking  slowly  and  not  rhythmical  with  the 
first  hammer. 

Proceeding  in  this  manner  the  nut  was  backed  oft'  a  full  turn  without 
the  locking  segment  in  the  meantime  assuming  an  operative  position. 

The  locking  segment  did  not  in  this  time  perceptibly  move  from  its 
unlocked  position. 

The  nut  was  again  screwed  on,  and  then  with  a  15"  wrench,  used  for 
backing  off  the  nut,  the  locking  segment  was  brought  into  an  operative 
position. 

Jarring  the  iron  bar  resulted  in  the  prompt  release  of  the  locking 
segment  and  a  renewal  of  tlie  backing  off  of  the  nut. 

This  experiment  was  repeated  a  number  of  times.  It  was  found  that 
eight  hammer  blows  on  the  iron  bar  were  sufficient  to  release  the  seg- 
ment from  its  locked  position  and  return  it  to  its  so-called  natural  or 
unlocked  position. 

The  4G0  pound  weight  was  now  removed  and  a  short  piece  of  gas 
pipe  placed  over  the  bolt  and  between  the  iron  bar  and  the  head  of  the 
bolt.  The  bolt  was  tightened  against  this  piece  of  gas  pipe,  and  the 
nut  then  backed  off  with  a  wrench  sufficiently  to  bring  the  locking  seg- 
ment into  action.    The  elasticity  of  the  bolt  and  the  gas  pipe  was  suf- 
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ficient  to  retain  the  latter  firmly  gripped  after  this  slight  backing  oft' 
of  the  nut. 

The  iron  bar  was  jarred  as  before,  upon  which  the  segment  nnlocked 
and  the  bolt  became  loose. 

The  bolt  was  now  removed  from  the  transversely  supported  iron  bar. 

It  was  next  used  for  bolting  together  two  heavier  iron  bars,  between 
which  were  placed  filling  plates  of  boiler-plate  steel. 

The  nut  was  set  up  with  as  much  force  as  a  man  could  readily  exert 
using  a  15''  wrench,  and  then  the  nut  was  backed  oft*  with  a  wrench 
sufficiently  to  bring  the  locking  segment  into  action. 

This  combination  of  bars  and  plates  was  now  jarred  by  means  of 
a  6J-pound  hammer,  whereupon  the  locking  segment  unlocked  and 
returned  to  its  unlocked  position.  Continuing  the  jarring,  the  nut 
backed  oft",  loosening  slightly  the  bars  and  filling  pieces. 

An  oak-wood  block  was  next  substituted  for  the  boiler-plate  filling 
pieces,  the  nut  was  set  up  as  before,  and  backed  oft'  with  a  wrench  suf- 
ficiently  to  bring  the  locking  segment  into  action. 

The  bar  under  the  nut  was  jarred  by  means  of  the  6^-pound  hammer 
ns  before,  and  the  same  result  followed;  that  is,  the  locking  segment 
unlocked  and  returned  to  its  natural  position.  There  was  in  addition 
a  slight  backing  off"  of  the  nut.  The  test  of  this  bolt  was  then  discon- 
tinued. 

At  the  close  of  this  examination  the  nut  was  not  so  tight  on  the 
thread  as  in  the  first  instance.' 

The  J"  bolt  was  next  examined. 

The  nut  was  partially  screwed  on,  assembling  the  attachments  for 
suspending  the  460-pound  weight  of  the  first  test. 

Finally  the  nut  was  screwed  on  until  all  the  threads  engaged  with 
the  bolt.  It  required  60  pounds  pull  on  a  12"  wrench  to  start  turning 
on  the  nut  and  45  pounds  pull  to  continue  and  complete  screwing  it  on. 

The  460-pound  weight  was  shackled  to  the  attachments,  the  nut 
then  backed  off  with  a  wrench  until  the  locking  segment  was  brought 
into  action. 

Vibration  of  the  bar  by  means  of  hammer  blows  now  began.  The 
segment  immediately  unlocked  and  returned  to  its  natural  position, 
thus  apparently  bringing  the  ** vibration-proof"  bolt  into  the  condition 
of  a  common  bolt. 

Continued  hammering  failed  to  back  off  the  nut  from  the  bolt.  Thus 
it  appeared  that  while  the  amplitude  of  the  vibrations  caused  by  the 
hammer  blows  was  sufficient  to  unlock  the  segment,  it  was  not  suffi- 
cient to  cause  the  backing  oft'  of  a  nut  fitting  tightly  to  the  thread 
of  a  bolt. 

In  order  to  make  a  more  complete  demonstration  of  tins  point,  a 
common  bolt  f  diameter,  10  threads  per  inch,  was  prepared  with  a 
tight-fitting  nut. 

The  same  attachments  were  used  as  before  for  suspending  the  460- 
pound  weight. 

The  nut  of  the  bolt  was  screwed  on  with  a  pull  of  60  pounds  on  a 
12"  wrench.  Under  the  conditions  of  the  preceding  test  the  nut  failed 
to  back  oft'  from  the  bolt. 

The  examination  of  the  J"  vibration -proof  bolt  was  resumed,  bolting 
together  the  two  heavy  iron  bars  and  the  oak-wood  block  previously 
referred  to. 

The  nut  was  screwed  on  firmly,  then  backed  off  with  a  wrench  suffi- 
ciently to  bring  the  locking  segment  into  operative  position,  the  elas- 
ticity of  the  wooden  block  still  keeping  the  bolt  under  tension. 
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The  bar  under  the  nut  was  jarred  with  hammer  blows,  whereupon  the 
locking  segment  unlocked  and  returned  to  its  natural  position.  The 
hammering  was  continued,  resulting  in  a  slight  backing  off  of  the  nut 
on  the  bolt.    The  test  was  then  discontinued. 

A  Anal  examination  of  this  bolt  showed  that  the  nut  now  Atted  less 
closely  than  in  the  previous  instance  and  that  it  could  be  backed  off 
with  a  12"  wrench  without  special  diflficnlty. 

The  resistance  against  backing  off  ranged  from  20  to  32  pounds  on  a 
lli''  wrench,  which  was  further  reduced  to  15  to  20  pounds  after 
unscrewing  the  nut  six  times,  the  locking  segment  being  in  place  during 
the  time. 

The  series  of  observations  was  completed  by  bolting  together  the 
heavy  iron  bars  and  the  oak-wood  filling  block  with  the  common  f  bolt, 
the  nut  still  working  very  tightly  on  the  thread. 

This  resisted  the  vibratory  effects  of  the  hammer  blows  and  did  not 
back  off'  perceptibly  during  a  prolonged  interval  of  hammering. 
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GRANITE  AND  SANDSTONE. 

Granite  from  StODe  Moantain,  Ga.,  and  Pine  Mountain  Quarries, 
Lithonia,  Ga. 

Material  faruisbed  by  tbe  United  States  Geological  Survey,  Division 
of  Mineral  Eesources. 

OoMPRBSsioN  Tests  of  Granite  From  Stone  Mountain,  Ga. 

4 


t 


DimeDsions. 


i^lO.  OI 

test. 

Mark8. 

Height. 

Comp 
Biirf 

Inehet. 

reased 
ace. 

InehM. 

Inehei. 

8830 

1 

8.40 

3.38 

3.37 

8831 

1 

3.53 

.3.54 

3.53 

8832 

1 

3.79 

8.75 

3.76 

8833 

2 

3.98 

8.91 

3.92 

8834 

2 

4.07 

4.04 

4.06 

8835 

2 

3.77 

3.80 

3.76 

8836 

3 

3.50 

3.57 

3.57 

8837 

3 

3.83 

3.84 

3.84 

8838 

3 

4.05 

4.02 

4.04 

8956 

8 

1      4.05 

4.02 

•   4.01 

8957 

8 

4.04 

4.02 

4.03 

8958 

8 

4.05 

4.01 

4.02 

8859 

No  mark. 

4.05 

4.05 

4.01 

8960 

No  mark. 

2.05 

2.04 

2.01 

Sectional 
area. 


FJr«t 
crack. 


Ultimate  strength. 


ToUl. 


Sq.  in. 
IL.'U) 
12.50 
14.10 
15.88 
16.40 
14.29 
12.74 
14.75 
16.97 
16.12 
16.20 
16.12 
16.24 
4.10 


Pounds. 

Pound*. 

168,000 

168,400 

157,000 

211, 200 

168,000 

176,400 

336,800 

335,800 

348.000 

362,100 

804,000 

310,900 

272,000 

272,000 

812,000 

321.300 

823,000 

364.200 

896,000 

403,300 

413,100 

413, 100 

418, 800 

431,500 

305,500 

305.500 

92,580 

92,580 

Per  Minare 
inch. 


Pounds. 
14,785 
16,806 
12, 511 
21,905 
22,079 
21.756 
21.350 
21, 783 
21, 461 
25.020 
25,500 
2a  770 
18,810 
22,580 


Pyramidal  fractures. 

Transverse  Test  of  Granite  from  Stone  Mountain,  Ga. 

No.  487. 


I 


Ultimate  8treng:tb  19,140  pounds. 

Modulus  of  rupture,  R  =  2,010  pounds  per  square  incb. 
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Coefficient  of  Expansion  of  Granite  from  Stone  Mountain, 

Ga. 

One-half  of  fractured  transverse  specimeti  No.  487. 

Approximate   dimeiMaions. 


Treatment. 


In  cold-water  bath 

In  hot- water  bath 

In  oold-water  bath 

The  wet  stone  inclosed  in  water-tight  brann  case,  and  ex- 
posed In  Arcezine  mixture  of  ice  and  salt  four  hours . . 
In  cold«water  bath 


Temper- 
ature. 


OF. 
33 
212 
33 

25  ± 
33 


Ganged 
length. 


Inehe*. 
10.0009 
10.0080 
10.  OOIG 

10. 0014 
10. 0U19 


Coefficient  of 
expansion. 


}- 


Jneh. 
.00000375 


Sample  taken  from  Abandoned   Quarry   on  Southeastern 

Side  of  Stone  Mountain,  Ga. 

Represents  stone  used  in  the  capitol,  Atlanta,  Ga. 


Treatment. 


Temper-  ;    Gauged 
aturo.         length. 


In  open  air 

In  cold-water  bath 

In  hot- water  bath 

In  cold-water  bath 

The  wet  stone  placed  in  a  brass  case,  and  then  packed 
with  mixture  of  ice  and  salt  around  it.  In  this  manner 
the  stone  was  exposed  to  a  temperature  below  freez- 
ing for  a  period  or  eight  hours  on  two  occasions. 

After  the  second  exposure  and  while  at  a  temperature  I 
below  250F BeIow25 

In  cold-water  bath '  33 


OF. 

Inehca. 

70 

20.0165 

33 

20. 0155 

212 

20.0322 

33 

20.0172 

20.0214 
20. 0180 


CoeiSciont  of 
expansion. 


Inch. 
.00000418 
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Granite  From  Pine  Mountain  Quarries,  Lithonia,  Ga. 


COMPRESSION  TESTS. 


No.  of 
teat. 

9205 
9206 
92U7 

Dimensions. 

• 

Sectional 
area. 

First  crack. 

Pounds. 
810,000 
386,000 
422,000 

Ultimate  strength. 

1 

Height. 

Compressed  snrface. 

Tof'-      ''*^„X" 

Inches. 
3.50 
3.99 
4.01 

1 

Inches.         Inches. 
3. 52               3. 51 
4.01               4.02 
4.01               4. 01 

So.  inches. 
12.35 
16.12 
16.08 

Pounds.         Pounds. 
336,900    !        27,279 
428,000    ,        26,588 
471,900            29,347 

Sandstone  Contributed  by  the  Victor  Sandstone  Company 

Chitwood,  Oreo. 

No.  10086. 


i 


Sectional  area,  4".03  by  6".07 
First  crack  at  145,000  poands. 
6,284  pounds  per  square  inch. 
Pyramidal  fracture. 


24.46  square  inches. 

Ultimate  strength,  153,700  pounds 


Chemical  composition 


Per  cent. 

rSiUoft *. 72.46 

Oxide  of  iron 10.80 

<  Ahimina 12.60 

Lime 4.10 

(^Magnesia Trace. 
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COMPRESSION  OF  BRICKS. 


8841 
8842 
8843 

8844  a 

8845  a 
8846 
8847 

8848 

8849 
8850 

8851 


Description. 


DimeDsions. 


;  Height'    ComSS^O 


■| 


Buff  color,  N'o.  38. 

do 

....do 

....do 

....do 

White  enameled . . 
....do 

....do 

....do  ............ 

....do 

....do 


Inehet. 
2.50 
3.47 
2.47 
4.07 
4.06 
2.87 
2.91 

2.89 

2.88 
2.87 

2.90 


IneKet. 
4.04 
8.90 
3.98 
2.40 
2.41 
4.47 
4.51 

4.51 

4.49 
4.49 

4.48 


Inches. 
8.17 
8.16 
8.18 
8.12 
8.15 
9.07 
9.10 

9.09 

9.06 
9.07 

9.06 


Sec- 
tional 
area. 


>       First 
crack. 


Ultimate  strength. 


aq.  %n. 

aS.oi 

32.31 
82.15 
19.49 
19.64 
40.54 
41.04 

41.00  { 

40.68 
40.72 

40. 59  I 


ToUl. 


Per 

8<iuare 

inch. 


t 


Pounds. 

176,000 

211,000 

156,000 

113,600 

117,300 

6199,500 

6157.000 

154.000 

6157,000 

6186.000 

182,000 

169,000 

6 178, 000 


} 


Pounds. 
251,200 
270,700 
270,900 
113,600 
117,  300 
205,800 
187,900 

194,600 

194.200 
184,500 

190,800 


Pounds. 
7,504 
8.378 
8,420 
5.829 
5,972 
5,076 
4,578 

4,746 

4,774 
4,531 

4,700 


a  Bricks  tested  on  edge. 
6  Enamel  cracked. 


The  sunken  panels  in  the  enameled  bricks  were  filled  with  Portland 
cement,  which  was  allowed  to  set  one  month  before  testing.  The  faces 
were  leveled  with  plaster  of  paris  immediately  before  testing. 


Compression  Tests  of  Half  Bricks  after  Fracture  by 

Transverse  Loads. 

•  TESTED  DRY. 


No.  of 
test. 

Trans- 
verse 
test  No. 

478 
479 

Dimensions. 

See- 
tional 
area. 

1 
Ultimate  strength. 

Deaoription. 

Height. 

IneKes. 
2.40 
2.40 

Compressed 
surface. 

First 
crack.    1 

'     Total. 

1 
1 
1 

Per 

square 

inch. 

8884 
8885 

Buff 

Inches. 
4.09 
4.33 

hiehes. 
8.94 
4.04 

Sq.in. 
16.11 
17.49 

Pounds.    1   Pounds. 
121.000    ,    132.200 

Pounds. 
A.  2oa 

132,900         134,700         7.701    1 

HALF  BRICKS  TESTED  WET. 

[Immersed  in  cold  water,  which  was  increased  in  temperature  to  212°  F.  by  admission  of  steam,  then 
allowed  to  cool  to  aboat  65°  F.  in  the  bath.    Total  time  of  immersion.  16  hours.] 


8891 
8892 

1 
Bnff 

478 
479 

2.40 
2.40 

4.04 
3.83 

8.94 
4.04 

15.92 
15.47 

109.900 
102,000 

109 

1 do 

111 

0.903 
7,207 
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Tbansyerse'  Tests. 
Bricks  contributed  by  Gladding,  McBean  &  Go.,  San  Francisco,  Gal 


Distance 
between 
end  sup- 
ports. 


Dimensions. 


Breadth. 


Inehes.  \   Inches. 
6  8.94 

6    1        4.04 


Depth. 


Ultimate  strength. 


ToUl. 


Inehes.  '  Pounds. 
2.40         2,401 
2.40  2,195 


Mod  alas 
of  rap- 
ture, it. 


Pounds. 
952 
849 


Modulus  of  rupture  computed  by  the  formula 


Shbabino  Tests. 


Bricks  contribated  by  Gladding,  McBean  &  Co.,  San  Francisco,  Oal. 


I 

1 

r 
1 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
Terse  flrac- 
ture  devel- 
oped on 
tension 
side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

Pounds. 
1,044 
1,153 

485  BnflToolor 

486  .....do.......... 

1 

Inehes. 
3.91X2.40X2 
3.97X2.38X2 

So.  in. 
18.77 
18.90 

Pounds. 
2,800 
2,400 

Pounds. 
19,600 
21,800 

Two. 
Do. 

GoMPRESsioN  Tests. 


Bricks  contributed  by  tbe  Akron  Hydraulic  Press  Brick  Gompauy, 
Gleveliind,  Ohio. 


'^ 


Description. 

Dimensions. 

No.  of 
test. 

Height 

Compressed 
surface. 

8852 
8863 
8854 

Shadel 

do 

do 

Inehes. 
2.42 
2.43 
2.45 
2.34 
2.88 
2.39 
2.41 
2.36 
2.36 
2.35 
2.36 
2.33 
2.33 
S.83 

•     2.37 
2.82 
2.32 

Inehes.   Inehet. 
8.25    1    4.12 
8.25    !    4.00 
8. 27    1    4.  IJJ 

8839 
8855 
8856 
8857 

Shade2 

Shadei 

....  do 

....  .do  ......... 

8.23 
8.00 
8.10 
8.08 
8.02 
8.02 
8.00 
8.02 
8.01 
8.04 
8.01 
8.00 
7.97 
8.04 

4.10 
3.07 
8.07 
8.97 
8.08 
3.98 
3.99 
8.96 
8.97 
8.98 
3.99 
8.97 
8.98 
8.98 

8858 
8859 

Shade8 

do 

8860 

do 

8801 
8862 

Shade  12 

do 

8863 

.....  do  ......... 

8840 
8864 
8865 

Shade  16 

do 

do 

8860 

do 

Sectional 
area. 


8q.  in. 
33.99 
33.74 
34.15 
33.74 
82.00 
82.16 
82.08 
81.92 
81.92 
81.92 
31.76 
31.80 
32.00 
31.96 
81.76 
31.72 
32.00 


TTltlmatc  strength. 

First 

oraok. 

Per 

Total. 

square 

inch. 

Pounds. 

Pounds. 

Pounds. 

264,000 

868,000 

10,827 

339,000 

839, 100 

10,050 

190,000 

805,200 

8,937 

390,000 

472,600 

14,007 

299,000 

464,700 

14,522 

204,000 

392.900 

12,217 

323,000 

446,200 

13.000 

305,000 

427.900 

13, 406 

410,000 

500,400 

15,959 

318,000 

479,900 

15.034 

424,000 

592,800 

18,665 

471,000 

617, 100 

19,405 

370.000 

580,600 

18,144 

405,000 

648. 100 

20,278 

448,000 

627,500 

19.757 

291,000 

a800,000 

25,220 

474,000 

647,000 

20, 219 

a  Brick  not  frac  tared;  saatnined  the  maximum  load  of  the  testing  machine. 
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Compression  Tests  of  Half  Brtoks  after  Fracture  by  Trans- 
verse Loads. 

TESTED  DRY. 


No.  of 
test. 

Trans- 

Dimensions. 

Section- 
al area. 

First 
crack. 

Ultimate 

strength. 

Marks. 

verse 
teat 
No. 

Height. 

Inches. 
2.36 
2.35 
2.32 
2.30 
2.31 

Compressed 
surface. 

Total. 

Per 

sqnare 

inch. 

887V 
8880 
8881 
8882 
8883 

Shade  1... 
Shade4... 
Shade  8  . . . 
Shade  12 . . 
Shade  16.. 

473 
474 
475 
476 
477 

Inches. 
4.06 
4.06 
4.73 
4.83 
4.82 

Inches. 
4.09 
3.96 
3.98 
8.97 
3.96 

Sq,  in. 
16.60 
16.08 
18.82 
19.17 
19.09 

Pound*. 

158,000 

176,000 

206,000 

275,000 

329,000 

Pounds. 
167,600 
196,500 
255,800 
360,600 
381,800 

Pounds. 
10,096 
12,220 
13,592 
18.811 
20,000 

HALF  BRICKS  TESTED  WET. 

[Immersed  in  cold  water,  which  was  increased  in  temperatnre  to  212°  F.  by  admission  of  steam,  then 
allowed  to  cool  to  about  65°  F.  in  the  bath.    Total  time  of  immersion,  16  hours.] 


8886 

Shade  1 . . . 

473 

2.86 

4.18 

4.09 

17.10 

139,000 

180,200 

- 
10,538 

8887 

Shade  4  . . . 

474 

2.35 

4.03 

8.96 

15.96 

182,000 

191, 100 

11,974 

8888 

Shade  8  . . . 

475 

2.82 

8.31 

3.98 

13.17 

106,000 

160,900 

12,  317 

8889 

Shade  12.. 

476 

2.30 

3.21 

3.97 

12.74 

173,000 

216, 500 

16.993 

8890 

Shade  16.. 

477 

2.31 

3.15 

3.96 

12.47 

78,000 

262,400 

21,042 

Transverse  Tests. 

Bricks  contributed  by  the  Akron  Hydraulic  Press  Brick  Company^ 
Cleveland,  Ohio. 


Description. 


Shade  1 . 
Shade  4 . 
Shade  8 . 
Shade  12 
Shade  16 


Distance 

Dimex 
Breadth. 

isions. 
Depth. 

Ultimate  strength. 

between 

end 
snpports. 

Total. 

Modulus 
of  rup- 
ture, R. 

Inches. 
6 
6 

1! 

6 

Inches. 
4.00 
3.96 
3.98 
P.  97 
3.96 

Inches. 
2.36 
2.35 
2.32 
2.30 
2.31 

Pounds. 
3,604 
3,604 
4.138 
5,160 
4,998 

Pounds. 
1,447    1 
1,483 
1.739 
2,211 
2,127 
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Shearxno  Tests. 

Bricks  contributed  by  the  Akron  Hydraulic  Press  Brick  Company, 
Clevelaud,  Ohio, 


No.  of 
test. 


480 
481 
482 
483 
484 


Description. 


Shade  1  . 
Shade  4  . 
Shade  8  . 
Shade  12 
Shade  16 


Transverse 

on  tension 
side. 


area. 


Jnehss. 

8q.  in. 
19.76 

4.10X2.41X2 

3.96X2.35X2 

18.61 

3.97X2.34X2 

18.58 

3.96X2.33X2 

18.45 

3.96X2.31X2 

18.29 

Potmd$. 
6,410 
7,000 
5,400 
9,000 
9,000 


Shearing  strength. 


P<ntnd4. 
25.900 
25,200 
29,100 
41.700 
55,400 


Per 

square 

inch. 


Pounds. 
1,311 
1,854 
1,566 
2,260 
3,029 


Sarfaces 
sheared. 


Two. 

Do. 
One. 

Do. 
Two. 


Compression  Tests  of  Paving  Bricks  from  the   Portland 

Stoneware  Company,  Portland,  Mb. 


I 


Comers  rounded 
about  ^U  radius. 


t 


Bricks  tested  on  edge. 


No.  ot' 
test. 

1 

Description. 

Dimensions. 

mtimate  strength. 

Height. 

Compiressed 
surface. 

Sectional 
area. 

First  crack. 

Total. 

Per 

square 

inch. 

9229 
9230 
9231 
9232 
9233 

Light  bnmt .... 

do 

do 

/ncAet. 
3.88 
3.87 
3.90 
3.88 
3.95 
3.88 
3.93 
8.27 
3.27 

Intku. 
3.21 
3.24 
3.21 
8.19 
8.22 
8.22 
8.26 
8.27 
3.27 

InefuM.     So.  in. 
8.99    ,      28.86 
9.02    !      29.22 
8.99          28.86 
8.93    1      28.49 
8.99          S8  as 

Pounds. 
102,000 
135,000 
121,000 
118,000 
78,000 
117,000 
136,000 
124,000 

Pounds. 
197,100 
210,200 
162,100 
260,800 
122,100 
244,200 
212,100 
S07.  SOO 

Pounds. 
0,829 

7,198  ; 

5,610 

9,154 

4.217    , 

8,435 

7,190    , 

7.019 

6,910 

Medinm  burnt.. 
do 

9234 
.    9235 

9236 
1    9237 

1 

do 

8.99 
9.06 
9.04 
9.10 

28.95 
29.50 
29.56 
29.94 

Dark  brown 

do 

do 

136, 000    '      2m!  000 

1 
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Transverse  Tests  op   Paving  Bricks  from  the   Portland 

Stoneware  Company,  Portland,  Me. 


i 


No.  of 
test. 


488 
489 
400 
491 
492 
493 


Deacripiiun. 


Diatance 

between 

end  Bup- 

ports. 


Dimensions. 


Breadth.'   Depth. 


Light  burnt.... 

...r.do 

Mediam  burnt. 

do 

Dark  brown  . . . 
do 


InehM, 
G 
6 
6 
8 
6 
6 


Inches. 
3.21 
3.18 
8.22 
3.19 
3.14 
3.21 


Inehtt. 
3.88 
3.90 
8.89 
3.88 
3.85 
3.90 


Ultimate  strength. 


Total. 


Poundt. 
13,120 
5,720 
7,140 
7.830 
7,320 
6,080 


Modulus 
of  rup- 
ture, R. 


Pounds. 
2,444 
1,064 
1.319 
1,468 
1,416 
1,287 


I 
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00HPBES8I0H  TESTS  OF  COHCSETE  CUBES  AITD  COLVinrS. 

Forty-eight  specimens  are  included  in  this  series  of  tests.  Of  this 
number,  thirty-eight  were  contributed  b/the  Aberthaw  Oonstruction 
Company,  Boston,  Mass.,  and  ten  by  Sooysmith  &  Co.,  New  York. 

The  specimens  furnished  by  the  Aberthaw  Construction  Company 
were  in  two  principal  series,  each  having  a  composition  of  1  cement,  3 
sand,  and  6  broken  stone,  one  series  having  been  mixed  by  hand  and 
the  other  by  machine. 

The  specimens  were  12^'  by  12^'  in  cross-section  dimensions,  and 
ranged  in  height  from  2  feet  to  14  feet.  Their  ages  when  tested  were 
from  34  to  48  days. 

There  was  an  additional  series  of  machine-mixed  columns  in  which 
different  mixtures  of  concrete  were  used,  the  proportions  of  cement, 
sandy  and  broken  stone,  together  with  the  principal  series  being — 

1  :3  :6 
1:4:8 
1  :  5  :  10 
1  :  6  :  12 
1  :  7  :  13 

There  were  also  two  columns  having  four  longitudinal  bars  of 
f  square  twisted  steel,  embedded  about  2*^  from  the  sides,  in  each  for 
the  purpose  of  strengthening  them. 

The  columns  were  built  in  one  of  the  arsenal  storehouses  by  expe- 
rienced  men  in  the  employ  of  the  Aberthaw  Construction  Company, 
following  ordinary  working  conditions  of  construction. 

They  were  made  in  vertical  molds,  which  were  filled  continously  and 
set  as  one  mass.  A  spade  was  used  against  the  faces  of  the  molds  to 
bring  the  mortar  to  the  surfaces  and  secure  full  comers,  the  concrete 
also  being  tamped. 

Alsen's  Portland  cement  was  used  throughout,  the  sand  was  from  a 
pit  near  the  arsenal,  and  the  broken  stone  a  red  trap  rock  from  quarries 
in  Waltham,  Mass. 

The  manner  of  mixing  the  hand-made  concrete  was  as  follows:  Six 
barrels  of  broken  stone  were  spread  out  evenly  and  covered  with  three 
barrels  of  sand  and  one  barrel  of  cement. 

These  were  turned  dry  twice  with  shovels,  and  subsequently  small 
portions,  as  required,  were  wet  and  turned  at  least  four  times. 

On  December  3, 1896,  the  2.  4,  G,  and  8  foot  columns  were  made,  and 
on  December  4  the  10, 12,  and  14  foot  columns. 

The  molds  were  removed  December  18  and  19,  and  four  ds^ys  later 
the  surface  porosity  of  some  of  the  columns  was  plastered  with  neat 
cement. 

The  columns  with  machine-mixed  concrete  were  built  between  the 
dates  of  February  17  and  20, 1897. 

A  rotary  drum  mixer,  shown  by  the  accompanying  photograph,  was 
used,  making  about  ten  rotations  per  minute. 

Into  this  machine  the  wat-er  was  first  put,  then  the  stone,  which  was 
followed  by  the  sand,  and  finally  by  the  cement. 

The  machine  was  operated  from  five  to  ten  minutes  with  each  charge 
of  concrete,  buckets  within  the  drum  turning  the  concrete  while  the 
machine  rotated. 

The  columns  of  hand-mixed  concrete  ranged  in  compressive  strength 
from  844  to  1,072  pounds  per  square  inch,  while  the  machine-mixed 
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specimeDs  of  the  same  composition,  1:3:6,  ranged  from  807  to  1,500' 
pounds  per  square  inch.    The  machine-mixed  concrete  gave  the  higher 
average  strength. 

The  columns  failed  by  the  direct  crushing  of  the  material.  It  was 
not  apparent  that  the  ultim$ite  strength  nor  the  location  of  fractures 
were  directly  influenced  by  their  heights. 

Micrometer  observations  on  the  compressibility  of  the  material  and 
the  permanent  sets  developed  were  taken  on  all  columns  6  feet  and 
upward  in  height. 

Individually,  columns  of  the  same  composition  showed  considerable 
variation  in  the  total  compression  of  the  material  and  in  resilience. 
Comparing  the  mean  results  often  hand -mixed  and  ten  machine-mixed 
columns  of  the  composition  1:3:6,  more  uniform  results  are  found,  and 
the  compressibility  of  these  two  series  are  nearly  the  same  up  to  loads 
of  500  pounds  per  square  inch.  Above  this  limit  the  hand-mixed 
columns  compressed  the  more  rapidly. 

The  leaner  mixtures  generally  showed  greater  compressibility  and 
also  greater  resilience  than  the  richer  ones,  although  there  are 
conspicuous  exceptions  to  this  statement. 

The  moduli  of  elasticity  were  computed  and  for  this  purpose  the  sets 
were  deducted  from  the  total  compressions;  that  is,  basing  the  compu- 
tations on  the  resilience  of  the  column  in  each  instance. 

There  is  a  tendency  toward  the  development  of  lower  moduli  of  elas- 
ticity as  the  compression  loads  increased.  These  results  are  exhibited 
in  tabular  form. 

In  the  details  of  the  tests  the  figures  showing  the  compression  of  the 
materia]  and  the  sets  are  from  observations  taken  immediately  after  the 
loads  were  applied  or  released  as  the  case  might  be. 

There  is  a  sluggish  response  of  the  material  to  variations  in  load, 
which  becomes  particulaily  noticeable  when  high  stresses  are  reached 
or  when  there  is  a  wide  variation  in  the  load  between  two  observations. 

Of  the  material  contributed  by  Sooysmith  &  Co.,  the  silica- Portland 
cement  concrete  cubes  were  made  between  the  dates  November  14  and 
27, 1895. 

The  three  individual  cubes  were  tested  June  7, 1897,  and  the  column 
composed  of  nine  cubes  on  July  6, 1897. 

The  composition  of  these  twelve  cubes  was:  Silica- Portland  cement, 
1  part;  coarse  clean  grit  sand  from  Port  Eaton,  L.  I.,  2  parts,  and 
quartz  gravel  from  Port  Eaton,  L.  I.,  3  parts.  The  gravel  ran  from  one- 
half  inch  to  2  inches  diameter. 

The  cubes  of  Alseu's  cement  concrete  were  made  as  follows: 

All,  1  and  2  on  March  15, 1897. 

A12, 1  and  2,  respectively,  on  March  19  and  20, 1897. 

The  tests  were  made — 

All,  1— April  10, 1897. 

All,  2— April  17, 1897. 

A12, 1— April  19, 1897. 

A12,  2— April  20, 1897. 

A12,  3  and  4— June  7, 1897. 

The  composition  of  All,  1  and  2,  was :  Alsen's  cement,  1  part;  washed 
Cow  Bay  sand,  2^  parts;  crushed  stone,  limestone  from  the  Hudson 
River  Stone  Company,  5  parts. 

A12, 1  and  2 :  Alseu's  cement,  1  part;  washed  Cow  Bay  sand,  3  parts; 
Tompkins  Cove  broken  limestone,  6  parts. 

The  behavior  of  the  silica-Portland  cement  concrete  column  was  simi- 
lar to  the  columns  hereinbefore  referred  to  in  respect  to  the  increased 
compression  and  resilience  under  higher  loads. 
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Concrete  (.'olumns. 


MEAN  compression   AND   MODULI   OF  ELASTICITY. 


Applied 

loans  per 

square 

inch. 

Hand- 
mixed  con- 
crete. 

Machine-mixed  concrete. 

Mean  com- 
pression. 

Mean 
resilience. 

Sacceaaivo 

difference 

in  mean 

resilience. 

Mo<lulas  of 

elasticity  per 

square  inch. 

Pounds. 

Mean  com- 
pression. 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 

Inch. 

0. 

.0014 
.0031 
.0051 
.0076 
.0106 
.0140 
.0195 

Inch, 

0. 

.0015 
.0031 
.0050 
.0070 
.0095 
.0122 
.0156 

Inch, 

0. 

.0010 
.0022 
.0036 
.0051 
.0068 
.0086 
.0108 

Inch. 

0. 

.0010 
.0012 
.0014 
.0015 
.0017 
.0018 
.0022 

5,000,000 
4, 167. 000 
3,571,000 
3, 333.  000 
2,041,000 
2,  778,  000 
2,273,000 

1 

Between  loads 

per  square 

inch  of— 

Modulus  of  elasticity  per  square  inch. 

Hand-mixed  concrete. 

Machine-mixed  concrete. 

Maximum. 

Pounds. 

No.  8767 

4, 256, 000 

No.  8768 
2,586,000 

Minimum. 

Mean. 

Pounds. 
3,279,000 

2,083,000 

Maximum. 

Pounds. 
No.  8939 
4,878,000 

No.  8934 
3, 571, 000 

Minimum. 

Mean. 

Pounds. 
100  and  500 

500  and  800 

Pounds, 
No.  8763 
2,703,000 

No.  8763 
1, 765, 000 

Pounds. 
No.  8948 
3, 125, 000 

No.  8948 
2, 113, 000 

Pounds. 
3,021,000 

2, 632, 000 

H.  Doc.  164- 
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HAND-MIXSD  COK GEETE. 

Composition  1:3:6,  consisting  of  a  mixture  made  of  1  barrel  Alsen 
cement,  3  barrels  sand,  and  0  barrels  broken  stone,  of  which  4  barrels 
were  of  IJ"  ring  stone  and  2  barrels  J"  ring  stone. 

The  columns  were  maiie  and  set  in  a  cold  storehouse  unprovided  with 
artificial  heat.    They  were  made  December  3  and  4, 1896. 

Columns  tested  in  horizontal  positions. 

No.  8776. 

Two-foot  column. 

Forty-seven  days  old. 

Heiglft,  24".23. 

Weight,  294  pounds  =  145  ])ounds  per  cubic  foot.  Not  counter- 
weighted. 

Cross-section  dimensions,  12".03  by  12".02. 

Sectional  area,  144.6  square  inches. 

Ultimate  strength,  154,950  pounds  =  1,072  pounds  per  square  inch. 

Opened  cracks  6"  from  the  lower  end  of  the  column  in  the  vicinity 
of  a  porous  place  in  the  concrete. 

No.  8777. 
Two-foot  column. 
t\)rty-seven  days  old. 
Height,  24".20. 

Weight,   294  pounds  =  145  pounds  per  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".04. 
Se(*tional  area,  144.7  square  inches. 

Ultimate  strength,  132,680  ]>ounds  =  917  pounds  per  square  inch. 
Opened  cracks  8"  from  the  lower  end  of  the  column. 

No.  8774. 
Four-foot  column. 
Forty-seven  days  old. 
Height,  48".25. 

Weight,  582  pounds  =  144  pounds  per  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".04. 
Sectional  area,  144.7  square  inches. 

Ultimate  strength,  154,400  pounds  =  1,067  pounds  per  square  inch. 
Opened  cracks  18"  from  lower  end. 

No.  8776. 

Four-foot  column. 
Forty- seven  days  old. 
Height,  48".30. 

Weight,  580  pounds=144   x>ounds   per  cubic  foot.     Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".02. 
Sectional  area,  144.5  square  inches. 

Ultimate  strength,  163,680  ])ounds  =  1,132  pounds  per  square  inch. 
Opened  cracks  in  the  vicinity  of  the  upper  end  of  the  column. 
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1^0.  8772. 

Six-foot  colanm. 

Forty-six  days  old. 

Height,  72".08. 

Goauterweight  at  middle,  460  poands. 

Gross-section  dimensions,  12".02  by  12",04. 

Sectional  area,  144.7  square  inches. 

Ganged  length,  50'^ 


A^pplied  loads. 

In  ganged  length. 

Remarks. 

Total. 

P«r  sqnare 
inch. 

Comprea- 
sion. 

Set. 

Pounds. 
14,470 
28,940 
43, 410 
57.880 
72,350 
14,470 
72,350 
86,820 

101.290 

115, 760 
14,470 

122, 100 

Pounds. 
100 
200 
300 
400 
500 
100 
500 
600 
700 
8(H) 
100 
844 

Inch. 

0. 

.0013 
.0031 
.0052 
.0061 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0013 

.0082 
.0115 
.0165 
.0268 

.0117 

* 

Opened  cnw>ks  at  lower  end  of  column,  from  the  end  extending  15" 
along  its  length. 


No.  8773. 
Six-foot  column. 
Forty-six  days  old. 
Height,  72".30. 

Weight,  870  pound8=143  pounds  per  cubic  f<)ot. 
Gounterweight  at  middle,  460  pounds. 
Gross-section  dimensions,  12".06  by  12".04. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50". 


Ajiplie*!  loads. 


Total. 


Pounds. 
14, 520 
29,040 
43,500 
58,080 
72.600 
14,520 
72,600 
87,120 

101.640 

116,  160 
14.520 

152,200 


incii. 


Pounds. 
100 
200 
300 
400 
500 
100 
600 
600 
700 
800 
100 
1,048 


In  gaugei 

Compres- 
sion. 

cl  length. 
Set. 

Remarks. 

Tneh. 

0. 
.0016 
.0034 
.0055 
.0081 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0016 

.0084 
.0111 
.0149 
.0202 

.0061 

Opened  cracks  near  the  middle  of  height  of  column. 
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No.  8767, 
Eight-foot  columih 
Forty-two  days  old. 
Height,  9G''.35. 

Weight,  1,177  pounds  =  145  poands  per  cubic  foot. 
Gouuterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".02  by  12".08. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50'' 


Applied  loads. 

lu  gauged  length. 

Remarks. 

• 

ToUI. 

Per  Hquare 
Inch. 

Compres- 
sion. 

Set. 

Pound*. 

14, 520 

29,010 

43.560 

58,080 

72,600 

14,520 

72.600 

87,120 

101.640 

116, 160 

14.  520 

116,100 

14, 520 

116,160 

130,680 

• 

Pounds. 
100 
200 
800 
400 
500 
100 
500 
600 
700 
800 
100 
800 
100 
800 
900 
900 
100 

Inch. 

0. 

.0010 
.0022 
.0036 
.0053 

Jneh. 
0. 

Initial  load. 

After  1  minu\e. 
intimate  strength. 

.0006 

.0064 
.0072 
.0097 
.0142 

.0033 

.0149 

.0037 

'"  .0164 
.0178 
.0184 
1.. .......... 

14,520 

.0051 

1 

135,700 

935 

Opened  cracks  from  5"  to  20"  from  the  upper  end  of  the  column. 
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No.  8768. 
Eight-foot  column. 
Forty -two  days  old. 
Height,  96".36. 

Weight,  1,176  pounds  =  145  i)ound8  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".02  by  12'M0. 
Sectional  area,  145.4  square  inches. 
Gauged  length,  50". 


Applied  loada. 

• 

In  flanged  longth. 

RoniarkR. 

1 

I'ound*.        Pounds. 
14,540    ,              100 
29, 080                  200 
43,620                  300 
58, 160                  400 
72. 700                  500 
14, 540                  100 
72,700                  600 
87,240                  600 

101,780                   700 

Compres- 
sion. 

Set. 

Inch. 
0. 

1 

'j 

Inch. 

0. 
.0014 
.0031 
.0049 
.0069 

Iiiitial  load. 
T'ltimate  strength. 

1 

1 

.ooio 

.0069 

.0089 
.0113 

116,320 

14.540 

1 10,  32U 

130,860 

14.540 

800 
100 
800 
000 
100 

.0141 

.0024 

.0145 
.0165 

'.imo' 

Opened  cracks  at  a  distance  of  8''  to  18"  from  the  upper  end  of  the 
column. 


No.  8765. 
Ten-foot  column. 
Forty  days  old. 
Height,  120".52. 

Weight,  1,435  pounds  =  142  pounds  per  cubic  foot. 
Counterweight  at  middle,  025  pounds. 
Cross-section  dimensions,  12".04  by  12".05. 
Sectional  area,  145  square  inches. 
Gauged  length,  50". 


Applied  loads. 


T.W.1        P®''  square 
loiAi.     I       .jj^.,j_ 


Pounds. 
14,500 
29,000 
48,500 
58.000 
72,500 
14,  500 
72,500 
87,000 

101,500 

116,  000 
14,500 

116,000 
14,500 

131,800 


Pounds. 
100 
200 
300 
400 
500 
100 
500 
600 
700 
800 
100 
8K) 
100 
909 


In  gauged  lengtli. 


Compres- 
sion. 


Inch. 

0. 
.0018 
.0038 
.0064 
.0093 


Set. 


Inch. 
0. 


.0024 


.0097 
.0126 
.0161 
.0211 


.0223 


.0070 
.6679' 


Initial  load. 


TTltimate  strength. 


OiH'iied  cracks  at  bottom  end  of  colunin  from  the  end  along  2  feet. 
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No.  8766. 

Ten-foot  coluinn. 

Forty -one  days  old. 

Height,  120".53. 

Weight,  1,443  pounds  =  143  pounds  per  cubic  foot. 

Counterweight  at  middle,  625  pounds. 

Gross- section  dimensions,  12".03  by  12".04. 

Sectional  area,  144.8  square  inches. 

Gauged  length,  60". 


r 

Applletl  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
inoh. 

Compres- 
sion. 

Inch.   ■ 

0. 

.0012 
.0026 
.0045 
.0069 

Set. 

Pounds. 
14. 480 
28,060 
43, 440 
57, 920 
72, 400 
14.480 
72, 400 

Pounds. 
100 
200 
300 
400 
500 
100 
500 
500 
500 
500 
600 
700 
700 
800 
800 
100 
500 
500 
500 

Inch. 
0. 

Initial  load. 

• 

After  5  minntes. 
After  10  minutes. 
After  15  niinutee. 

After  5  minates. 
Do. 

After  2  minutes. 

Load  left  on  column  oTemight,  16  hours. 

Load  found  on  column  in  the  morning. 

Ultimate  strength. 

.0007 

.0069 
.0071 
.0071 

.0071 
.0086 
.0124 
.0141 
.0170 
.0186 

^ 

86,880 
101, 360 

• 
.......  .... 

115,840 

14.480 
72,400 

.00.50 

.0128 

.0129 

72,400 

71,500 

72. 400 

14,480 

72,400 

14.480 

72.400 

86,880 

101,360 

115,840 

14,480 

116,800 



500 
100 
500 
100 
500 
600 
700 
800 
100 
807 

.0121 

.0050 

.0120 

.0050 

.Olio 

.0187 
.0159 
.0188 

.0054 

Opened  cracks  from  bottom  end  along  12"  of  column. 
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Ko.  87«3. 

Twelve-foot  column. 

Thirtynine  days  old. 

Height,  144".61. 

Weight,  1,749  pound8=144  pounds  per  cubic  foot. 

Gounterweiglit  at  middle,  760  pounds. 

OrosR-section  dimensions,  12''.03  by  12".05. 

Sectional  area,  144.9  square  inches. 

Gauged  length,  W. 


Applied  loAds. 

In  ganged  length. 

Bemarkfl. 

Total. 

Per  square 
incn. 

Compree- 
fliuii. 

Set. 

Pounds. 

14.490 
28,980 
43,470 
57.960 
72,450 
14.490 
72.450 
14,490 
72,450 

Pounds. 
100 
200 
.300 
400 
500 
100 
500 
100 
500 
500 
500 
500 
500 
500 
500 
500 
100 
500 
500 
500 
000 
700 
700 
700 
700 
800 
800 
800 
100 
100 
100 
800 
100 
947 

Inch. 

0. 

.0017 
.0037 
.0065 
.0102 

Inch. 
0. 

* 
Initial  load. 

After  1  minute. 
After  frminuteB. 

.0028 

.0108 

.0032 

.0108 
.0112 
.0116 
.0120 
.0122 
.0125 
.0126 
.0127 

After  10  minutea. 

After  15  minatea. 

...... ...... 

...... ...... 

Alter  20  minutes. 

After  25  minutes. 

After  30  minutes. 

After  5  minutes. 
After  10  minutes. 

After  2  minutes. 

14,490 
72,450 

.0052 

.0127 
.0131 
.0132 
.0156 
.0191 
.0215 
.0225 
.0232 
.0265 
.0285 
.0290 

88,940 
101, 430 

After  5  minutes. 

After  1 0  minutes. 

115,920 

After  2  minutes. 
After  5  minutes. 

After  2  minutes. 
After  5  minutes. 

Ultimate  strength. 

14,490 

.0140 
.0136 
.0134 

115,920 

14,400 

137,300 

.0310 

.0147 

Ol)ened  oblique  cracks  from  5''  to  3C  from  the  bottom  of  the  column. 
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No.  8764. 

Twelve-foot  column. 

Thirty-nine  days  old. 

Height,  144".87. 

Weight,  1,753  i)ound8=144  pounds  per  cubic  foot. 

Counterweight  at  middle,  760  poundR. 

Cross-section  dimensions,  12".04  by  12".05. 

Sectional  area,  145  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Kemarks. 

Poundn. 
14.500 
29,000 
43.500 
58,000 
•  72,500 
14.500 
72,500 
87,000 

101,500 

116,000 
14.500 

116,000 
14,500 
29,000 
43,500 
58,000 
72,500 
58.000 
43,500 
29,000 
14.500 

130,500 
li,500 

142,100 

Poundt. 
100 
200 
300 
400 
500 
100 
500 
600 
700 
800 
100 
800 
100 
200 
300 
400 
500 
400 
300 
200 
100 
900 
100 
980 

Ineh. 

0. 
.0007 
.0018 
.0036 
.0056 

/noA. 
0. 

IniUal  load. 

.0006 

.0058 
.0081 
.0117 
.0167 

.ooii 

.0179 

.0051 

.0063 

.0082 
.0102 
.0122 
.0107 
.0090 
.0071 

.0051 

• 

.0257 

.0003 

IT  Hi  mate  strength. 

Opened  oblique  cracks  at  u[>i)er  eud  of  the  column  from  the  top 
extending  downward  2  feet. 


\ 
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No.  8759. 

Fourteen-foot  colamn. 

Thirty-four  days  old. 

Height,  168".70. 

Weight,  2,052  pounds =145  pounds  per  cubic  foot. 

Counterweight  at  middle,  760  pounds. 

Gross-section  dimensions,  12".0l  by  12".03. 

Sectional  area,  144.5  square  inches. 

Gauged  length,  50". 


■ 

1 

Applied  loadB.        |      lu  gauged  leugtli. 

1 

Remarks. 

Total. 

Per  square 
inch. 

Coiiipres- 
Hion. 

Inch. 

0. 

.0020 
.0040 
.0062 
.0088 

Set. 

Inch. 
0. 

Pounds. 
14. 460 
28,900 
43, 350 
67,800 
72,250 
14,450 
72,250 
86,700 

Pounds. 
100 
200 
300 
400 
500 
100 
600 
600 
600 
700 
700 
800 
800 
100 
100 
800 
100 
936 

Initial  load. 

• 

After  1  minute. 

Do. 

Do. 
After  3  minntes. 

.0032 

.0095 
.0123 
.0129 
.0103 
.0170 
.0208 
.0218 

101. 150 

•  •«••■*••'>- 

115,000 

14,450 

.0092 
.0088 

115,600 

14,450 

135, 300 

.0225 

.0098 

Ultimate  strength. 

Opened  oblique  cracks  from  10"  to  30"  from  upper  end  of  the  column. 
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No.  8760. 
Fourteen-foot  columu. 
Thirty-five  days  old. 
Height,  168".76. 

Weight,  2,061  pounds  =  145  pounds  per  cubic  foot. 
Counterweight  at  middle,  760  pounds. 
Gross-section  dimensions,  12".03  by  12".07. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50''. 


Applied  loads. 


Total. 


Pound*. 
14,530 
20.040 
43,560 
58,080 
72,600 
14,520 
72,600 


87,120 

ioi.'oio* 


116, 160 


14,520 
116, 160 

14, 520 
131, 760 


Per  so  uare 
incD. 


Poundt. 
100 
200 
300 
400 
500 
100 
500 
600 
600 
600 
700 
700 
800 
800 
100 
800 
100 
007 


In  gauged  length. 

Compres- 
aion. 

Set. 

Inch. 
0. 
.0016 

Jneh. 
0. 

.0032 

.0051 

.0072 

.0012 

.0073 

.0076 

.0097 

.0101 

.0125 

.0130 

.0157 

.  0173 

.0040 

.0170 

.0052 

i 

1 

Remarktt. 


Initial  load. 


After  5  miuntes. 
After  1  minute. 

Do. 

Do. 

Ultimate  strength. 


Opened  oblique  cracks  at  a  distance  from  10''  to  30"  from  the  upper 
end  of  the  column. 


MACHIKE-MIXED  COHCEETE. 

The  method  of  mixing  was  as  follows: 

A  rotary  drum  mixer  was  used,  making  about  ten  revolutions  per 
minute.  The  proper  amount  of  water  was  first  put  into  tbe  machine; 
the  stone  was  put  in  next,  followed  by  the  sand,  and  tlie  cement  last. 

None  of  the  concrete  was  mixed  for  a  less  period  than  five  minutes, 
the  average  length  of  time  being  a  little  more  than  ten  minutes. 


No.  8952. 

Two-foot  column.    Forty-seven  days  old. 

Composition,  1 : 3: 6=1  cement,  3  gravel,  4-1^"  stone, 2-|"  stone. 

Height,  24".74. 

Weight,  300  pounds  =  144.5  pounds  per  cubic  foot.  Not  counter- 
weighted. 

Gross-section  dimensions,  12".06  by  12".02.  Sectional  area,  1 45  square 
inches. 

Ultimate  strength,  171,800  pounds  =  1,185  pounds  per  square  inch. 

Failed  by  opening  cracks  entire  length  of  column. 
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No.  8963. 
Two-foot  column. 
Forty-seven  days  old. 

Goniposition,  1:3:G=1  cement,  3  gravel, 4-lJ"  stone,  2-|''  stone. 
Height,  24".27. 

Weight,  298  pouud8=146.5  pounds  per  cubic  foot.     Not  counter- 
weighted. 
Cross-section  dimensions,  12".04  by  12".03. 
Sectional  area,  144.8  square  inches. 

Ultimate  strength,  171,400  pound8=  1,183  pounds  per  square  inch. 
Failed  by  opening  cracks  along  its  length. 


No.  8960. 
Four-foot  column. 
Forty-eight  days  old. 

Composition,  1:3:6  =  1  cement,  3  gravel,  4-1^"  stone,  2-jJ"  stone. 
Height,  48".52. 

Weight,  683  pounds=143.2  pounds  per  cubic  foot.    Not  counter- 
weighted. 
Cross  section  dimensions,  12".05  by  12".03. 
Sectional  area,  145  square  inches. 

Ultimate  strength,  142,100  iK)unds  =  980  pounds  per  square  inch. 
Failed  by  opening  oblique  cracks  along  the  lower  half  of  column. 


No.  8951. 
Four-foot  column. 
Forty -eight  days  old. 

Composition,  1:3:6=1  cement,  3  gravel, 4-1  J"  stone,  2-|"  stone. 
Height,  48".58. 

Weight,  584  i)Ounds  =  143.6  pounds  x)er  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".04  by  12".02. 
Sectional  area,  144.7  square  inches. 

Ultimate  strength,  135,400  pounds  =  936  pounds  per  square  inch. 
Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8948. 
Six-foot  column. 
Forty -eight  days  old. 

Oomposition,  1:3:6  =  1  cemeut,  3  gravel,  4-1^"  stone,  2-g"  stone. 
Height,  72".36. 

Weight,  894  pounds  =  146.2  pounds  ])er  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Gross-section  dimensions,  12".10  by  12".07. 
Sectional  area,  146  square  inches. 
Gauged  length,  50^'. 


Applied  loads. 


ToiaL 


Pounds. 
14,<M)0 
29,200 
14,600 
43«800 
14,000 
58,400 
14,000 
73,000 
14,000 
87,600 
14.600 

102,200 
14,600 

110,800 
14,600 

131.400 
14,000 

146,000 
14.600 

100,600 
14,600 

165,200 


Per  Mtuure 
inon. 


Poundt. 
100 
200 
100 
300 
100 
400 
100 
!>00 
100 
600 
100 
700 
100 
HOO 
100 
000 
100 

1,000 
100 

1,100 
100 

1,131 


In  gaaged  lensth. 


Compree- 
sion. 


Inch. 
0. 
.0029 


.0062 
.0695' 


.0129 
".bill 


.0214 
.627*1' 


.0341 
.0446' 


.0640 

'.owo' 


Set. 


Inch. 
0. 


.0018 
".'0035" 


0050 
'6665 


.0086 
6164' 


0130 
'6i78' 


0241 
'6396' 


RemarkB. 


Initial  load. 


Ultimate  strength. 


Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8949. 
Six-foot  colamn. 
Forty- eight  days  old. 

Compo8ition,  1:3:6  =  1  cement,  3  gravel,  4-1  J''  stone,  2-f "  stone. 
Height,  72".24. 

Weight,  890  pounds  =  146  pounds  per  cubic  foot. 
Gounterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".06  by  12".09. 
Sectional  area,  145.8  square  Inches. 
Gauged  length,  50". 


Applied  loads. 


Total. 


Pounds. 
14,580 
29,160 
14,580 
43, 740 
14,580 
58.320 
14,580 
72,900 
14,580 
87,480 
14.580 

102,060 
14,580 

116,640 
14,680 

131, 220 
14,580 

145,800 
14,580 

160,380 
14.580 

174,960 


Per  Raaare 
inon. 


Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1,200 


In  gauged  length. 


Compres- 
Bion. 


Set. 


Remarks. 


Inch. 
0. 
.0025 

Inch. 
0. 

.0019 

.0049 

.0034 

.0075 

.0048 

.0098 

.0056 

.0129 

.0066 

.0161 

.OOSO 

.0205 

.0093 

.0258 

.6116 

.0335 

.0160 

.0428 

Initial  load. 


.0218 
0765     Ultimate  strength. 


Failed  by  opening  cracks  18"  from  the  top  end. 
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No.  8938. 
Eight-foot  column. 
Forty-two  days  old. 

Oomposition,  1:3:6  =  1  cement,  3  gravel,  4-1^"  stone,  2-4"  stone. 
Height,  96".17. 

Weight,  1,187  pounds  =  145.6  pounds  per  cubic  foot. 
Counterweight  at  middle,  460pound8. 
Cross-section  dimeuBioiis,  J2".05  by  12''.16. 
Sectional  area,  146.5  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Bet. 

Ineh. 
0. 

Pound*. 
14,650 
29,300 
14,650 
43.050 
14,650 
58,600 
14,650 
73,250 
14,650 
87,000 
14.650 

102. 550 
14.65U 

117, 200 
14,650 

131,850 
14,650 

146,500 
14,650 

161, 150 
14,660 

162,400 

Pound*. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

Ineh. 

0. 
.0011 

Initial  load. 
Ultimate  strength. 

.0003 

.0026 

.0008 

.0049 

.0013 

.0072 

.0020 

.0102 

.0030 

.0136 

.0042 

.0179 

.0062 

.0236 

.0093 

1,000 

.0305 

100 
1,100 

100 
1,108 

.0134 

.0395 

.0195 

Failed  by  opening  cracks  22''  from  the  bottom  end  of  the  (column. 
H.  Doc.  164 24 
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;t^O.  8939. 

Eight-foot  column. 

Forty-two  days  old. 

Composition,  1:3:6  =  1  cement,  3  gravel,  4-1^"  stcme,  2-}f"  stone. 

Heigbt,  96".20. 

Weight,  1,193  pounds  =  146.1  pounds  per  cubic  foot. 

Counterweight  at  middle,  460  pounds. 

Cross-section  dimensions,  12".18  by  12".04. 

Section  of  area,  146.6  square  inches. 

Gauged  length,  50". 


Applied  loads. 


In  gauged  length. 


Total. 
Pounds. 

Per  square 
inch. 

1 

Pounds. 

14.660 

100 

29,320 

200 

14.660 

100 

43,  08U 

800 

14,660 

100 

58.640 

400 

14,660 

100 

73,3D0 

500 

14,660 

100 

87,960 

600 

14,660 

100 

102,620 

700 

14,660 

100 

117,280 

800 

14,660 

100 

131.  BtO 

900 

14,660 

100 

146,600 

1,000 

14,660 

100 

150,200 

1,086 

Compres- 
sion. 

Set. 

Inok. 
0. 
.0006 

Inch. 
0. 

0. 

.0016 

0. 

.0028 

.0001 

.0044 

.0003 

.0066 

.0007 

.0092 

.0014 

.0126 

.'0625 

.0170 

.0043 

.0227 

.0071 

Remarks. 


Initial  load. 


Ultimate  ntrenjitlh. 


Failed  by  ojiening  cracks  at  the  bottom  end  of  the  cohimn. 
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No.  8936. 

Ten-foot  colamn. 

Forty-one  days  old. 

Comi)08itiou,  1:3:6  =  1  cement,  3  gravel,  4-1^'^  stone,  2-'J''  stone. 

Height,  120".30. 

Weigbt,  1,484  pounds,  =  146  pounds  per  cubic  foot. 

Counterweight  at  middle,  625  pounds. 

Cross-section  dimensions,  12".05  by  12".  12. 

Sectional  area,  146  square  inches. 

Gauged  length,  50'^ 


ApplitHl  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound  K. 
14,600 
29,200 
14,600 
43,800 
14,000 
58,400 
14,600 
73,000 
14,000 
87,600 
14,600 

102,200 
14,600 

116.800 
14,000 

131,400 
14,600 

146,000 
14,600 

148,200 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 

Inch. 
0. 
.0019 

Inch. 
0. 

luital  load 
Ultimate  strength. 

.0006 

.0040 

.0011 

.0065 

.0019 

.0000 

100 
600 
100 
700 
100 
800 
100 

.0026 

.0119 

.0035 

.0153 

.'ooso 

.0187 

.0064 

000 

100 

1,000 

100 

.0224 
.0271" 

.0060 

.0105 

1,015 

1  "  ** 

Failed  by  opening  cracks  18"  from  the  lower  end  of  column. 
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No.  8937. 

Ten-foot  column. 

Forty- two  days  old. 

Composition,  1:3:  6=1  cement,  3  gravel,  4-l:|"  stone,  2-'{"  stone. 

Height,  120".36. 

Weight,  1,487  pound8= 146.2  pounds  per  cubic  foot. 

Oounterweight  at  middle,  625  pounds. 

Cross-section  dimensions,  12".09  by  12'^08. 

Sectional  area,  146  square  inches. 

Gauged  length,  5C. 


1 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ilemarks 

Poundt. 
14,600 
20,200 
14,600 
43,800 
14,600 
58.400 
14,600 
73.000 
14,600 
87.600 
14,600 

102,200 
14.600 

116,800 
14,600 

131,400 
14.600 

146,000 
14,600 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
000 
100 
1,000 
100 

.Inch. 
0. 
.0010 

Inch. 
0. 

Initial  load. 

.OUOO 

.0020 

.0000 

.0032 

.0001 

.0046 

.0003 

.0067 

.0008 

.0086 

.0011 

.0111 

.0018 

.oiii' 

.0029 

.0186 

Ultimate  strength. 

.0049 

Failed  by  opening  cracks  near  the  bottom  end  of  column. 


^7^. 


L 
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No.  8934. 

Twelve-foot  columu. 

Thirty-seven  days  old. 

Composition,  1:3: 6=1  cement,  3  gravel,  4-1:^"  stone,  2-g"  stone. 

Height,  144''.29. 

Weight,  1,814  pounds=148.8  x)oands  per  cubic  foot. 

Goanterweight  at  middle,  760  pounds. 

Gross-section  dimensions,  12".10  by  12'^07. 

Sectional  area,  146  square  Riches. 

Gauged  length,  50'^ 


Applied  loads. 


Pounds. 
14,600 
29,200 
14,800 
43,800 
14,600 
58,400 
14,600 
78,000 
14,000 
87,600 
14,600 

102,200 
14,600 

116,800 
14,600 

131,400 
14,600 

146,000 
14,000 

100,600 
14,600 

175, 200 
14,600 

188,800 
14,600 

204,400 


Per  square 
inch. 


In  ganged  length. 


Pounds. 
100 
200 
100 
300 
100 
400 
100 
600 
luO 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1,200 
100 

1,300 
100 

1,400 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0011 

Inch. 
0. 

0. 

.0022 

0. 

.0033 

-  .0003 

.0045 

—  .0003 

.0060 

—  .0001 

.0077 

+  .0001 

.0092 

.0002 

.0115 

.0007 

.0140 

.0015 

.0171 

.0025 

.0215 

.0041 

.0260 

.0061 

Kemarks. 


Initial  load. 


Ultinsate  strength. 


Failed  by  opening  cracks  along  3C  at  ui)per  end  of  column,  finally 
separating  with  an  oblique  fracture  making  an  angle  of  about  35 
degrees  with  axis  of  column. 
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No.  8936. 


Twelve-foot  column. 

Thirty-nine  days  old. 

Composition,  1:3:6,  =  1  cement,  3  gravel,  4-1  J"  stone,  2-^"  stone. 

Height,  144".40. 

Weight,  1,800  pounds  =  148.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  760  pounds. 

Cross- section  dimensions,  12".07  by  12".04. 

Sectional  area,  145.3  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  saaare 
Incn. 

Compres- 
aion. 

Set. 

Pound*. 
14,530 
20,000 
14,530 
43,590 
14,530 
58,120 
14,530 
72,660 
14,530 
87,180 
14,  530 

101, 710 
H530 

116,240 
14,530 

130, 770 
14,530 

145,  300 
14,530 

158,830 
14,530 

174,  360 
14,530 

188,890 
14,530 

203,420 
14.530 

217,960 
14,530 

218,000 

Pounds. 
100 
200 
100 
300 
100 

AOO 

100 

500 

100 

COO 

100 

700 

100 

800' 

100 

900 

100 

1,000 
100 

1,100 
100 

1,200 
100 

1,800 
100 

1,400 
100 

1,500 
100 

1,500+ 

Inch. 
0. 
.0013 

Inch. 
0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

.0029 

.0004 

.0048 

.0008 

.0068 

.0012 

.0090 

.0017 

.0114 

.0023 

.0144 

.0034 

.0171 

.0044 

.0200 

.0058 

.0246 

.0074 

.0301 

.0104 

.0361 

.0135 

.0428 

.0174 

.0635 

.0315 

.0788 

FaUed  at  the  upper  end  of  the  column.     Opened  oblique  cracks 
along  30''  of  length. 
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No.  8930. 

Foarteen-foot  colamn. 

Thirty-five  days  old. 

Oomposition,  1:3:6.=1  cement,  3  gravel,  4-lJ"  stone,  2-|"  stone. 

Height,  168".27. 

Weight,  2,107  pounds=148.4  poaiuls  per  cubic  foot. 

Gounterweiglit  at  middle,  760  pounds. 

Gross-section  dimensions,  12'^06  by  12".(»9. 

Sectional  area,  145.8  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  )(aA|?e<i  length. 

Reniarka. 

ToUU. 

Per  sanare 
inon. 

Pounds, 
100 
200 
100 
300 
100  . 
400 
100 
500 
100 
500 
600 
100 
200 

CompreM- 
sion. 

Inch. 

0. 
.0010 

Set. 

1 

Pounds. 
14,580 
29,160 
14.580 
43,740 
14,580 
58,320 
14,580 
72.900 
14.580 
72.900 
87.480 
14.580 
29,160 
43,740 
58,320 
72,900 
87,480 

102,060 
14.580 

116. 640 
14,580 

125.100 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.0022 

0. 

.0035 

.0001 
.0004* 

.0053 

.0054 
.0072 

.0009 

onia 

300              .0032 
400               -MU3 

500 
600 
700 
100 
800 
100 

858 

.0056 
.0078 
.0094 

.0016 

.  012.3 

.0024 

Failed  by  developing  cracks  at  the  lower  end,  the  cracks  extending 
along  the  column  a  distance  of  2  feet. 
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No.  8931. 

Fourteen-foot  column. 

Thirty-five  days  old. 

Composition,  1:3:6=1  cement^,  3  gravel,  4-1  J"  stone,  2-8"  stone. 

Height,  168".62. 

Weight,  2,112  pound8=147.8  pounds  per  cubic  loot. 

Counterweight  at  middle,  7G0  pounds. 

Cross-section  dimensions,  12''.05  by  12'M5. 

Sectional  area,  146.4  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  sqnare 
inoD. 

Compres- 
sion. 

Sot. 

Pounds. 
14,640 
29,280 
14,640 
43,920 
14.640 
58,560 
14,640 
73,200 
14,640 
87.840 
14,640 

102, 480 
14,640 

117, 120 
14,640 

118,200 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
807 

Inch. 
0. 
.0012 

Inch. 
0. 

Initial  load. 

• 

• 

Ultimate  strength. 

.0002 

.0025 

.0004 

.0040 

.0006 

.0055 

.0009 

.0075 

.0014 

.0095 

.0019 

.0122 

.0025 

Failed  by  opening  crticks  between  G"  and  24''  of  the  lower  end. 


No.  8940. 
Six-foot  column. 
Forty-two  days  old. 

Composition,  1  :  6  :  12  =1  cement,  6  gravel,  8-1  i"  stone,  4-g"  stone. 
Height,  72".48. 

Weight,  809  pounds  =142.6  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".05  by  12".06. 
Sectional  area,  145.3  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ITotal. 

Per  sqnare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
14,o80 
29,060 
14. 530 
43,590 
14,530 
58,120 
14,530 
72,050 

Poundt. 
100 
200 
100 
300 
100 
400 
100 
500 

Inch. 
0. 
.0030 

Inch. 
0. 

Initial  load. 

"'  .0012 

.0085 

.0045 

.0251 

.  0175 

.0840 

1 

Ultimate  strength. 

< 


Failed  by  opeuing  cracks  IH"  (rom  liit>  bott<)in  oiul  of  colunni. 
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No.  8941. 
Six-foot  column. 
Forty-two  days  old. 

Composition,  1:6:12=1  cement,  6  gravel,  8-lJ"  stone,  4-|"  stone. 
Height,  72".50. 

Weight,  870  poandB=143.5  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross  section  dimensions,  12".04  by  12".00. 
Sectional  area,  144.5  square  inches. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Pounds. 
14,450 
28,  MM) 
14. 450 
43,350 
14,450 
67, 800 
14,450 
67,600 


Per  souare 
incn. 


Pounds. 
100 
200 
100 
300 
100 
400 
100 
467 


In  gauged  length. 


CompreB- 
Bion. 


Set. 


Tneh. 
0. 
.0039 

Inch. 
0. 

.0019 

.0004 

...... ...... 

.0049 

.0235 

.0156 

.1376 

KeniarkB. 


Initial  load. 


Ultimate  strength. 


Failed  by  opening  cracks  18"  from  the  bottom  end  of  column. 


IS'o.  8942. 
Six-foot  column. 
Forty -twt)  days  old. 

Composition  1 : 7 :  13  =1  cement,  7  gravel,  8fj-l }"  stone,  4J~J"  stone. 
Height,  72".44. 

Weight,  862  pound8=140.8  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".05  by  12'M2. 
Sectional  area,  146  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Ineh. 
0. 
.0056 

Set. 

Pounds. 
14,  6(H) 
29,  UOO 

Pounds. 

100 
200 
100 
300 
100 
400 
100 
427 

Ineh. 
0. 

Initial  load. 

• 

Ultimate  strength. 

14,600 

.0044 

43.800 

.0160 

14,600 

.0112 

58,400 

.0446 

14,600 

.0369 

62,400 

.1844 

Failed  by  general  cracks,  developed  along  middle  half  of  its  length. 


378 


COMPRESSION   OF   CONCRETE   COLUMNS. 


No.  8943. 
Six-foot  column. 
Forty -two  days  old. 

Composition,  1 :7 :13  =  1  cement,  7  gravel, 8^-1  i"  Htone,  4J-|"  stone. 
Height,  72".47. 

Weight,  866  pounds  =  141.9  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".()6  by  12".07. 
Sectional  area,  145.5  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  jrauged  leugth. 

Remarks. 

Total. 

Per  sqnare 
incii. 

Compres- 
sion. 

Sot. 

rounds. 
14,550 
20  KM) 

Poundi. 
100 
200 
100 
300 
100 
400 
100 
436 

Inch. 
0 
.0109 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

14,550 

.0077 

43,650 
14,550 

.0284 

.0215 

58  200 

.0730 

14,  550 
63,400 

.0608 

.1400 

Failed  by  opening  cracks  12"  to  24"  from  the   upper  end  of  the 
column. 


Ko.  8944. 

Six-foot  column. 

Forty-five  days  old. 

Composition,  1:5: 10=1  cement,  5  gravel,  O^IJ''  stone,  3J^-f"  stone. 

Height,  72".45. 

Weight,  887  pounds=145.0  pounds  per  cubi«-  Unyi. 

Counterweight  at  middle,  4G0  pounds. 

Cross-section  dimensions,  12".()r>  by  12".04. 

Sectional  area,  145  square  inches. 

Gauged  length,  50". 


Applied  loads. 


Total. 


Poftndg. 
14,500 
29.000 
14,500 
43,  .'HW 
14.  501) 
58,000 
14,  5(H) 
72.500 
14,  500 
87,  WH) 
14,  rm) 

102,600 


Per  square 
incn. 


Pound*. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
COO 
100 
708 


In  ganged  length. 

Compres- 
sion. 

Inch. 
0. 
.0008 

Set. 

Inch. 
0. 

Initial  load. 

0. 

.0022 

.0000 
0003 

.0045 

.0087 

.0006 

.0176 

.0065 

.0950 

Ultimate)  strength. 

Remarks. 


Faile4l  by  ()])eiiing  cracks  1  foot  from  tlie  middle  of  its  length. 
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No.  8946. 
Six-foot  COlUIUTl. 
Forty-live  days  old. 

Composition,  1:5:10=1  cement,  5  gravel,  6§-lJ"  stone,  SJ^-f"  stone. 
Height,  72".42. 

Weight,  893  pounds=145.5  pounds  per  cubic  foot. 
Counterweight  at  middle,  4G0  pounds. 
Cross-section  dimensions,  12".  1 3  by  12".07. 
Sectional  area,  146.4  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
14.640 
29.280 

Pounds. 
100 
200 
100 
300 
100 

Inch. 
0. 
.0013 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

14,640 

.0002 

43,920 

.0034 

14,640 

.0008 

58,560                  400 

.0064 

14, 640                  100 

.0018 

73. 200                  500 

.0110 

14, 640    1              100 

.0039 

87,840                  000 

.0200 

14,640 

100 
700 
100 
747 

.0093 

• 

102,480 

.0393 

14,640 

.0240 

109,300 

.0752 

Failed  by  opening  cracks  along  middle  part  of  its  leugtii. 

No.  8940. 
Six-foot  column. 
Forty-six  days  old. 

Composition,  1:4:8=1  cement,  4  gravel,  6J-1J"  stone,  2^-§"  stone. 
Height,  72".30. 

Weight,  885  pounds  =  145.7  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".()0  by  12".04. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  gan^e 

Compri'H- 
HJon. 

Inch. 
0. 
.0012 

(1  length. 

Set. 

Inch. 
0. 

Remarks. 

r 

Total. 

Pounds. 
14,520 
29,040 
14.520 
43,560 
14.  520 
58.080 

Per  sq  uare 
incn. 

PoundM. 
.100 
200 
lUU 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
900 

Initial  load. 

0. 

.0021 

-•  .0003 

.0037 

14,520 

-  .0004 

72.600 

.0060 
.0098 

14,520 
87,  120 

—  .0001 

14,520 
101,640 

14,520 
116,160 

14,520 
130,680 

+  .0010 

.0159 

.0037 

.0290 

.oii9 

.1666 

Ultimate  strength. 

l» 

Failed 

by  oi>eni 

ng  crack 

s  along  tho  middle  of  its  length. 
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No.  8947. 

Six-foot  column. 

Forty-six  days  old. 

Composition,  1:4: 8=1  cement,  4  gravel,  6^-1  J"  stone,  25|-j|"  stone. 

Height,  72".39. 

Weight,  884  poands=144.8  pounds  per  cubic  foot. 

Counterweight  at  middle,  460  pounds. 

Cross-section  dimensions,  12".08  by  12".06. 

Sectional  area,  145.7  square  inches. 

Gauged  length,  50". 


( 

Applied  loads.        ,      In  gaaged  length. 

1 

Bemarks. 

Total. 

PerBouare     Compree- 
inca.             alon. 

Set. 

Pounds. 
14, 570 
29,140 
14, 570 
43,710 

Pounds. 
100 
200 
100 

Inch, 
0. 
.0018 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0005 

800 
100 
400 
100 

.0046 

14, 570 
58,280 
14,  570 
72,860 
14,  570 
87, 420 
14, 570 

101.990 
14, 570 

116,200 

.0014 

.0080 

.0027 

500 
100 
000 

.0129 

.0050 

.0194 

100 
700 
IGO 
797 

.0088 

.0320 

.0179 

.1030 

Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8932. 

Twelve-foot  colninu. 
Thirty-six  days  old. 

Composition,  1:3:0  =  1  cement,  3  gravel,  6-|"  stone.    Strengthened 
with  4  bars  J  inch  square  cold-twisted  steel  embedded  in  the  concrete. 
Height,  144".37. 

Weight,  1,818  pounds  =  150.1  x>ounds  per  cubic  foot. 
Counterweight  at  middle,  700  pounds. 
Cross  section  dimensions,  12".04  by  12".05. 
Sectional  area,  145  square  inches. 
Gauged  length,  50". 


Applied  loads. 

Total. 

Per  square 
incn. 

PoundM. 

Pounds. 

U,500 

100 

2»,im 

aoo 

14,500 

100 

43,500 

300 

14,500 

100 

58,000 

400 

14,600 

100 

72,500 

500 

14,500 

100 

87,000 

600 

14.500 

100 

101,500 

700 

14,500 

100 

116,000 

800 

14,500 

100 

130,500 

900 

14,500 

100 

145,000 

1,000 

14,500 

100 

159,500 

1,100 

14,500 

100 

174,000 

1,200 

14,500 

100 

181,800 

1.250 

In  gauged  length. 


Compres- 
sion. 


Inch. 
0. 
.0008 


.0020 

.ooii" 

.0656' 

.0067' 

".'6086' 

'."oiio" 

'."oi39' 

'."oisi" 
'."0217' 


.0259 


Set. 


Inch, 
0. 


0. 

6. 

".'6661' 
'".'6664* 

.ooor' 

'  .ooio" 

.ooic' 

".'6023' 

.6646' 


.0053 

'.'66i7' 


Bemarks. 


Initial  load. 


Cracks  at  each  end  of  column  about  12"  long 
each. 


Ultimate  strength. 


Failed  by  opening  cracks  within  a  section  18"  long  at  the  upper  end 
of  column. 

Note. — ^The  twisted  steel  rodstook  a  bearing  at  the  lower  end  of  the 
column,  but  did  not  reach  flush  with  the  upper  end,  ending  about  i" 
below  the  top  surface. 
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No.  8933. 

Twelve-foot  column. 
Thirty-nine  days  old. 

Oomx>08ition,  1:3:6  =  1  cement,  3  gravel,  0  U"  stone.    Strengthened 
with  4  bars  '^  inch  square  cold- 1 wis teci  steel,  embedded  in  the  concrete. 
Height,  144''.23. 

Weight,  1,812  pounds  =^  149.4  pounds  i)er  cubic  foot. 
Counterweight  at  middle,  760  |)ounds. 
Cross-section  dimensions,  12".04  by  12".07. 
Sectional  area,  145.3  square  inches. 
Gauged  length,  50". 


Applied  loads. 


Total. 


Pounds. 
14,530 
29,060 
14.530 
43,680 
14,530 
58.120 
14,530 

58,120 
14,530 
29.000 
43,500 
58.120 
72,650 
14,530 
87,180 
14,530 

101.710 
14, 530 

116,240 
14.530 

130, 770 
14.530 

145,300 
14. 530 

150.830 
14.530 

n4.360 
14,630 

188,800 
14, 530 

203.420 
14,530 

216.400 


14.530 
217, 050 

14,530 
2.32.480 

14,530 
232,480 

14.  530 
247, 010 

14,530 


Persqiuire 
Incn. 


Pounds. 
100 
200 
100 
300 
100 
400 
100 

400 
100 
200 
300 
400 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1.200 
100 

1,300 
100 

1,400 
100 

1,489 


100 
1,500 

100 
1,600 

100 
1.600 

100 
1,700 

100 


In  gauged  length. 


Compres- 
sion. 


Inch. 
0. 
.0014 


.0020 
.0048' 


0066 


.0028 
.0042 
.0057 
.0076 


.0100 
.0126' 


0146 
'6i78' 


0214 
0249' 


0293 
0355* 


0417 


0512 
0544 


.0611 

".om' 

.0681" 
.0754" 


Set. 


Inch. 
0. 


0. 
6." 


.0015 
.0615' 


.0020 
.6626' 


.0030 
.0038 


.0051 
.0064 


.0075 
.0087" 


.0116 
.0136" 


.0194 

'.mi' 

"6223" 

"."6225' 

'6284' 


Kemarks. 


Initial  load. 


Treat leM  supjiorting  coliinm  removed. 


Cracks  opencMl  20"  from  lower  end.  Sustained 
thiH  loud  15  minutes,  the  compression  in- 
creasing in  the  meantime  to  ".  0000 


Ultimate  strength. 


Failed  20"  from  lower  end  of  column.  Open  cracks  in  the  concrete 
which  were  followed  by  buckling  of  the  twisted  steel  bars. 

Iron  i)1ates  2"  by  2"  by  J"  t^i  ||"  thickness  were  used,  one  on  the 
upper  end  of  each  twisted  rod  to  level  the  top  and  bring  the  twisted 
rods  to  an  initial  bearing  on  the  buttress  of  the  testing  machine. 
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OoMPBBSSiON  Test  op  Column  Built  op  Nine  12"  Cubes  op 

Cement  Concrete. 

Composition  of  conorete : 

Pftrto. 

Siliea  Portland  cement 1 

Coarse,  clean,  flprit  sand  fh>m  Port  Eaton,  L.  I 2 

Qnartz  gravel  &om  Port  Eaton,  L.  1 3 

The  gravel  varies  in  size  from  ^"  to  2"  diameter. 

The  silica  Portland  cement  consists  of  1  part  Aalborg  Portland 
cement  and  1  part  of  clean  quartz  saud  ground  together  to  such  fine- 
ness that  only  about  1  per  cent  of  the  mixture  remains  in  a  No.  100 
sieve. 

Joints  made  with  neat  Portland  cement. 

No.  9318. 


109T99 

V  N  V  V 


Weight,  ly298  pounds =143.6  pounds  per  cubic  foot. 
Counterweight  at  the  middle,  400  pounds. 
Sectional  area  12''.05  by  12^M2=146  square  inches. 
Gauged  length,  50^^ 


Applied  loads. 

In  longed  length. 

Remarks. 

• 

Total. 

Peraqnare 
incn. 

Comprea- 
aion. 

Set. 

Poundi. 

7.800 

14,000 

20,200 

43,800 

58,400 

73,000 

7.800 

87.000 

102,200 

116,800 

131,400 

148.000 

7,300 

180.000 

175,200 

189.800 

204,400 

219,000 

7.300 

283,800 

248,200 

282,800 

277,400 

292,000 

7,800 

300,800 

821,200 

335,800 

360,400 

386,000 

7.300 

872,000 

Poundi. 

60 

100 

200 

300 

400 

500 

50 

600 

700 

800 

900 

1,000 

50 

1,100 

1.200 

1,800 

1.400 

1,600 

50 

1.600 

1.700 

1,800 

1,900 

2,000 

50 

2,100 

2,200 

2,800 

2,400 

2,600 

50 

2,548 

Inch, 

0. 

.0005 
.0019 
.0032 
.0047 
.0060 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0006 

.0078 
.0088 
.0102 
.0118 
.0135 

.0018 

.0166 
.0172 
.0189 
.0204 
.0224 

.0037 

.0241 
.0263 
.0287 
.0612 
.0335 

.0070 

.0370 
.0880 
.0487 
.0486 
.0640 

.0168 

Fourth  cube  from  the  top  aud  cube  at  middle  of  length  fractured, 
opening  oblique  fractures. 
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GOMPRBSSION  OF  CONCRETE  OUBES. 


SILICA-PORTLAND  CBMENT  CONCRETE. 


No.  of 
test. 

H«rka. 

Weight. 

DimensionB. 

Seotion- 
alarea. 

First 
cisck. 

UltimAte  strength. 

Total. 

Per 
oabic 
foot. 

Height. 

CompreMed 
enraoe. 

Total. 

Per 

square 

inch. 

0319 
9820 
0821 

No.  62 
No.  71 
No.  70 

Lba. 

Lbi, 

12.20* 

12.10 

11.90 

IneheM. 
12.16 
12.06 
12.10 

hiehee. 
12.08 
12.05 
12.10 

8q.  in. 
146.77 
145.82 
146.41 

Pounie.  Pounda. 

300,000     417.0110 

Pounds. 
2,847 
2,961 
3,770 

145 
144 

142.6 
142.8 

382.000 
518,000 

428,900 
562,000 

ALSBN'S  CEMENT  CONCRETE. 


0822 

A  12-4 

148 

149.2 

n.80 

12.02 

12.08 

145.20 

378.100 

378,100 

2,604 

0323 

A  12-8 

147 

148.4 

n.75 

12.05 

12.09 

145.68 

379,000 

380,400 

2,611 

0076 

A  11—1 

147 

147.4 

n.76 

12.12 

12.09 

146.63 

294,000 

315,800 

2,155 

0077 

A  11-2 

1484 

146.4 

11.98 

12.12 

12.07 

146.20 

252, 100 

252,100 

1,728 

0004 

A  12—1 

liT 

147.6 

1L05 

12.07 

12.00 

145.93 

804,000 

308.100 

2,111 

0005 

A  12-2 

150 

148.0 

12.02 

12.08 

12.06 

145.68 

289,000 

300,100 

2,050 

CEMENTS. 
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TENSION  TESTS. 
Acme  Cement  from  Salima  on  Gypsum  City,  Kans. 
Material  marked  <<Acme  Cemeut  Plaster  Co.^' 

BRIQUETTES  7  DAYS  OLD.    SET  IN  AIR. 

Ko.  8616. 


Dimensions. 

Sectional 

Tensile  strength. 

Width. 

Thick- 
ness. 

Inek€9. 

area. 

Total. 
Pound*. 

Per 

square 

iuch. 

Pound*. 

Mean. 
Pound*. 

Inetut. 

8q.in. 

1.02 

1.02 

1.04 

281 

270 

1.00 

1.02 

1.02 

320 

314 

1.00 

1.07 

1.07 

479 

448 

\       339 

1.00 

1.06 

1.06 

283 

267    1 

.00 

1.02 

1.02 

402 

398 

Remarks. 


Cement  from  C.  A.  Brockett  Cement  Company,  Kansas  City, 

Mo.    Works  at  Fort  Scott,  Kans. 

Material  marked  "Fort   Scott   Hydraulic  Cement.     Double   Star 
brand." 

BRIQUErrES  7  DAYS  OLD.     SET  IN  AIR. 

Ko.  8617. 


Dimensions. 

Sectional 
area. 

Tensile  strength. 

Remarks. 

Width. 

Inch. 
.93 
.M 
.95 
.96 
.97 

Thick- 
ness. 

Inehe*. 
1.06 
1.06 
1.05 
1.06 
1.03 

Total. 

Pound*. 
104 
110 
144 
172 
149 

Per 

square 

inch. 

Mean. 

Sq.  in. 
.99 
1.00 
1.00 
1.02 
1.00 

Pound*. 
105 
110 
144 
109 
149 

Pound*. 
135 
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Cement  pbom  Best  Bsothebs  &  Oo.^  Medicine  Lodge,  Eans. 
Material  marked  ^^Best^s  Keeues  Oement,  No.  2  grade." 

briquettes  7  DAYS  OLD.    SET  IN  AIR. 

No.  8618. 


Dimenaiona. 

Sectional 

Tenaile  atrength. 

Remarks. 

Width. 
IneheM. 

Tblok- 
neas. 

Inehei. 

area. 

Total. 
Pounds. 

Per 

square 

inch. 

Mean. 

Sq.  in. 

Pound*. 

Pounds. 

.96 

1.12 

1.07 

452 

422 

1 

1.00 

1.18 

1.16 

198 

171 

.90 

1.16 

1.10 

297 

270 

294 

.04 

1.12 

1.06 

266 

253 

1.00 

1.12 

1.12 

898 

355 

J 

1 


Alpha  Portland  Cement  from  James  A.  Davis  &  Co.,  Boston, 
Mass.    Agents  Whittakbr  Cement  Co.,  Phillipsburg,  Pa. 

briquettes  7  DAYS  OLD.     SET  IN  AIR. 

No.  8619. 


Dimenaiona. 

Sectional 
area. 

Tensile  strength. 

Remarks. 

Width. 

Thick- 
neaa. 

Total. 

Per 

square 

inch. 

Mean. 

Pounds. 
i        283 

Inch. 
.88 
.85 
.96 
.92 

Tnehes. 
1.08 
1.04 
1.02 
1.04 

8q,  in. 

.91 

.88 

1.00 

.96 

Pounds. 
270 
239 
302 
251 

Pounds. 
297 
272 
303 
261 

BRIQUETTES  22  PER  CENT  WATER,  24  HOURS  OLD.     SET  IN  AIR. 

No.  8761. 


1.00 

1.07 

1.07 

181 

160 

\ 

1.01 

1.11 

1.12 

233 

208 

191 

1.03 

1.03 

1.00 

202 

191 

1.00 

1.05 

1.05 

200 

196 

CEMENTS. 
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PoBTLAin)  Gbmbnt,  manufaotubed  by  Galifobkia  Pobtland 
Cement  Ookpant,  Los  Angeles,  Gal.  Faotoby  at  Oolton, 
Gal. 

bbiquettes  7  days  old.    set  in  aib. 

No.  8620. 


Dimensions. 

SecUonal 
ares. 

Tensile  strength. 

Remarks. 

Width. 

Thick- 
ness. 

IneKss. 
1.07 
1.02 
1.04 
1.04 
1.06 

TotAl. 

Per 

sqaare 

inch. 

Mean. 

Inch. 
.92 
.96 
.96 
.98 
.90 

Sq.in. 
.96 
.97 
1.00 
.97 
.96 

Pounds. 
88 
87 
83 
136 
61 

Pounds. 
90 
90 
83 
139 
64 

Pounds. 

1- 

Matebial  Submitted  by  Bebby  &  Fbbguson,  Boston,  Mass. 

bbiquettes  24  HOUBS  OLD.     SET  IN  AIB. 

No.  8686. 


Marks. 

Dimensions. 

tlonal 
area. 

Tensile  strength. 

Remarks. 

Width. 

Thiok- 
ness. 

Total. 

Per 

square 
inch. 

Mean. 

German 

Inehss. 
1.08 
1.06 
1.04 

Inches. 
1.00 
1.00 
1.08 

Sq.in. 

l!06 
1.07 

Pounds. 
94 
98 
110 

Pounds. 
80 
03 
108 

PottfMlt. 

1  " 

No.  8687. 


No.1. 


•{ 


1.04 
1.06 


1.00 
1.01 


1.04 
1.06 


60 
107 


66 

101 


} 


83 


No.  8688. 


No.  2. 


1.00 
1.06 


99 


1.06 
1.06 


76 
63 


60 
60 


60 


No.  8689. 


\ 


No.  4. 


1.08 
1.07 


.99 
1.00 


1.07 
1.07 


126 
108 


118 
96 


} 


107 


No.  8690. 


Aberthaw  Con-r 
stmotten   Co.{ 
No.  1.               I 

1.07 
1.09 

1.02 
.96 

1.09 
1.07 

128 
161 

118 
141 

}    '« 
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CEMEKT8. 


^ 


BRIQUETTES  24  HOURS  OLD,    SET  IN  AIR— Continued. 

No.  8691. 


Marks. 

Dimenaions. 

Sec- 
tional 
area. 

Tensile  strength. 

Bemarks. 

Width. 

Inehsa. 

1.02 
1.08 

Thiok- 
neae. 

Total. 

Poundt. 

147 
154 

Per 

square 

inch. 

Poundt. 

140 
140 

Mean. 

Aberthaw  Con-r 
Btruction   Co. 
No.  2.                I 

Inchet. 

1.08 
1.00 

8q.  in. 

1.05 
1.08 

Pounds. 

}    >" 

From  open  barrel. 

^ 


No.  8692. 


Aberthaw  Con-i 
Btruction   Co.^ 

No.  3.  I 


1.03 
1.06 


1.01 
1.00 


1.04 
1.06 


137 
62 


132 
49 


02 


^Contains    sticks 
\    and  straw. 


No.  8693. 


Aberthaw  Con-i 
Btruction  Co.^ 
No.  4.  I 


1.04 
1.05 
1.05 


1.00 

.09 

1.00 


1.04 
1.04 
1.05 


132 

no 

98 


127 

106 

93 


109 


Crescent  cement 


No.  8694. 


1.06 

.99 

1.04 

59 

57 

\ 

1.02 

1.05 

1.07 

141 

132 

1.00 

1.00 

1.00 

13« 

126 

\        100 

1.02 

1.07 

1.09 

116 

106 

1.06 

1.08 

1.08 

86 

80 

' 

BRIQUETTES  8  DAYS  OLD.     SET  IN  AIR. 

No.  8709. 


German. 


.96 
.97 
.98 


1.10 
1.06 
1.05 
1.05 


1.06 
1.03 
1.03 
1.03 


269 
292 
239 
251 


253 


No.l. 


{ 


.98 
•  99 


1.04 
1.06 


No.  8710. 


1.02 
1.07 


No.  8711. 


1.05 


229 


218 


No.  8712. 


No.4 1.02 

1 

1.03 

1.05 


224 


213 


CEMENTS. 
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BRIQUETTES,  8  DAYS  OLD.    SET  IN  AIR— Continned. 

No.  8713. 


1 

Marka. 

Dimenalons. 

Sec- 
tional 
area. 

Tenaile  atrength. 

Remarka. 

Width. 

Thick- 
neas. 

Total. 

Per 

aqaare 

inch. 

Mean. 

Aberthaw  Gon-f 
Btniotion  Co. 
No.  I.                I 

Indtet, 

1.00 
1.02 

Inetut. 

1.08 
1.03 

1.03 
1.06 

Pounds. 

186 
236 

Pounds. 

180 
226 

Pounds. 
}       202 

No.  8714. 


Aberthaw  Con 
atmotion  Co 
Ko.2. 


■{ 


1.00 
1.02 


1.03 
1.03 


1.03 
1.06 


234 
310 


227 
296 


} 


261 


From  open  barrel. 


No.  8716. 


Aberthaw  Con-f 
atmotion  Co.< 
No.  8.                I 

.99 
1.00 
1.01 

1.06 
1.06 
1.08 

1.04 
1.06 
1.04 

276 
281 
168 

266 
268 
152 

V 

248 

Contained  aticka. 

No.  8716. 


Aberthaw  Oon- 
atmotion  Co. 
Ko.  4.                I 

.98 
1.02 

L07 
1.02 

1.06 
1.04 

329 
289 

818  ' 
278 

}    « 

No.  8717. 


1 

1.02 

1.04 

1.06 

202 

191 

1 

Creaoent  cenient< 

1.08 
1.06 

1.06 
1.01 

1.06 
1.07 

190 
266 

184 
249 

I       203 

1 

1.02 

1.03 

1.05 

196 

186 

J 

1 

BBIQUETTES  1  MONTH  3  DAYS  OLD.     SET  IN  AIR. 

No.  8734. 


G«nnan < 

1.12 
1.04 
1.02 
1.06 

.96 

1.01 

.98 

.97 

1.06 

1.06 

.96 

L08 

238 
868 

259 
220 

824 
886 
873 
214 

I       262 

No.  8735. 


No.l. 


•{ 


1.08 
1.06 


1.00 
.98 


1.08 
L04 


271 
198 


250 
190 


} 


220 


No.  8736. 


iro.2 

1.06 

.96 

LOO 

224 

224 
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CEMENTS. 


BRIQUETTES  1  MONTH  3  DAYS  OLD.    SET  IN  AIR— Continued. 

No.  8737. 


Harks. 

Dimensioiu. 

Sec- 
tional 
area. 

Tensile  strength. 

Remarks. 

Width. 

Thtok- 
nesa. 

TotaL 

Per 

sqnare 

inch. 

Mean. 

Pounds. 
}       247 

No.4 1 

Inches. 
1.00 
1.02 

Inehet. 

.05 

1.00 

Sq.in. 
1.03 
1.02 

Pounds. 
246 
261 

Pounds. 
238 
266 

ISTo.  8738. 


Aberthav    Con-f 
stmotian    Co.{ 

1.01 
1.04 
1.04 

1.03 
1.08 
1.02 

1.04 
1.07 
1.06 

286 
302 

348 

275 
282 
828 

)  - 

No.  8739, 


A.berthaw 
stmction 
No.  2. 


Con- 
Co 


■I 


1.00 

1.06 

1.05 

351 

334 

1.02 

1.00 

1.02 

306 

299 

311 

1.01 

1.04 

1.05 

314 

299 

f 

From  open  bacreL 


No.  8740. 


▲berthaw  Con 
stmction  Co 
l!fo.8. 


>n-f 
;o.j 


l.Ol 

1.00 

1.01 

802 

299 

) 

1.03 

.05 

.98 

254 

259 

\       350 

1.03 

1.03 

LOO 

204 

192 

i 

Contuned  sticks. 


No.  8741. 


Abertbaw    Con-r 
stmction     Co.{ 
No.  4.                I 

1.02 
1.05 

1.02 
1.00 

1.04 
L06 

206 
303 

197 
289 

1       243 

No.  8742. 


Crescent  oemeni 


L04 

1.02 

1.06 

174 

)64 

1.01 

1.08 

1.09 

160 

146 

1.02 

1.08 

1.10 

266 

241 

187 

1.04 

1.04 

1.08 

241 

228 

1.06 

1.03 

1.09 

174 

160 

\ 


Finene8B  Teste  of  Cement, 


Harks. 

Residne  In  sieves. 

100  mesh. 

80  mesh. 

60  mesh. 

Percent. 
0 
9.5 

40  mesh. 

20  mesh. 

German  r..r  --.. 

Percent, 
7.6 
17.5 

Per  cent. 
5.0 
12.0 

Percent. 

Percent. 

Crescent 

5.5 

0 

-         ,.4 
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Cement  and  Cement  Mobtab  used  in  Oonstbugtion  of 

Wateetown  Arsenal  Wharf. 

briquetl^es  24  hours  old.   set  in  air. 

No.  8760. 
Portland  cement,  22  per  cent  water. 


DimensioDB. 

Sectional 
area. 

Tensile  atrength. 

Remarks. 

Width. 

Thick- 
neM. 

Total. 

Per 

§qnare 

inch. 

Mean. 

Inches. 
1.08 
1.06 
1.06 
1.06 

Inches. 
.96 
.97 
.97 
.98 

8fi.  in. 
1.04 
1.06 
1.03 
1.03 

Pounds. 
231 
221 
194 
236 

Pounds. 
222 
210 
188 
229 

Pounds. 
I       212 

BRIQUETTES  SET  1  DAY  IN  AIR,  3  DAYS  IN  WATER. 


No.  8749. 


Portland  cement  1,  sand  1. 


.94 

1.09 

1.02 

102 

100 

1.00 

1.02 

1.02 

109 

107 

1.01 

1.03 

1.04 

129 

124 

1.13 

.91 

1.03 

116 

113 

1.07 

.94 

1.01 

119 

118 

122 

Ml 

.92 

1.02 

132 

129 

1.03 

.99 

1.02 

133 

130 

1.10 

.95 

1.04 

133 

128 

1.00 

1.03 

].03 

132 

129 

1.00 

1.04 

1.04 

152 

146 

BRIQUETFES  8  DAYS  OLD.     SET  I  DAY  IN  AIR,  7  DAYS  IN  WATER. 


No.  8754. 


Bosendale  cement  1,  sand  IJ. 


1.01 

1.04 

1.05 

23 

22 

\ 

1.00 

1.08 

1.03 

28 

27 

23 

1.00 

1.08 

1.03 

21 

20 

Mixed  on  the  wbarf. 


No.  8756. 


Portland  cement  1,  sand  1. 


1.00 

1.02 

1.02 

176 

173     ] 

1.00 

1.02 

1.02 

186 

182    !|        ,^ 

1.00 

1.02 

1.02 

160 

166 

1 

1.00 

1.04 

1.04 

172 

165 

J 
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CEMENTS. 


BRIQUETTES  9  DAYS  OLD.    SET  2  DAYS  IN  AIR,  7  DAYS  IN  WATER. 

No.  8751. 

Portland  cement,  1 ;  sand^  1 ;    water,  25  per  cent  in  weight  of  the 
neat  cement. 


DimenBions. 

Sectional 
area. 

Tensile  strengUi. 

Remarks. 

Width. 

Thick- 
ness. 

Total. 

Per 

square 
inch. 

Mean. 

Inchet. 

1.00 
1.00 
1.00 
1.00 

Inehss. 

1.01 
1.01 
1.01 
1.01 

8q.  in. 

1.01 
1.01 
1.01 
LOl 

Pounds. 

245 
227 
252 
204 

Pounds. 

243 
225 
250 

202    ' 

1 

Potmds, 
230 

Mixed  in  the  testing  laboratory. 

No.  8752. 

Portland  cement,  1;  sand,  1;  water,  31^  per  cent  in  weight  of  neat 
cement. 


.99 

1.00 

.99 

208 

210 

) 

1.00 
.99 

1.00 
1.02 

1.00 
1.01 

249 
250 

249 
248 

[        236 

Mixed  in  the  testing  laboratory. 

.99 

1.02 

1.01 

239 

237 

J 

No.  8763. 

Portland  cement,  1;  sand,  1;  water,  28^  per  cent  in  weight  of  the 
neat  cement. 


1.01 

1.02 

1.03 

192 

187 

] 

1.01 
1.01 

1.02 
1.02 

1.03 
1.08 

282 
251 

254 
244 

I       231 

Mixed  in  the  testing  laboratory. 

1.00 

1.00 

1.00 

238 

238 

J 

C0MFBE8SI0K  TESTS. 
Acme  Cement  from  Salima  or  Gypsum  City,  Kans. 
Material  marked  <<Acme  Cement  Plaster  Co." 

CUBES  7  DAYS  OLD.    SET  IN  AIR. 

No.  8622. 


Dimensions. 

Sectional 
area. 

First 
craok. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

Inch. 

Inches. 
8.90 
3.94 

Inches. 
4.00 
4.00 

Inches. 
4.04 
4.01 

8q.  in. 
16.16 
16.04 

Pounds. 
30,950 
35,680 

Pounds. 
30,950 
36,680 

Pounde. 
1,915 
2,224 

CEMKNTS. 
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Cement  feom  O.  A.  Brockett  Cement  Company,  Kansas  City, 

Mo.    Works  at  Fort  Soott,  Kans. 

Material  marked  ^'Fort  Scott   Hydranlic    Cement.    Doable   Star 
Brand." 

CUBES  7  DAYS  OLD.    SET  IN  AIR. 
No.  8623. 


Dimensions 

. 

Ultimate  i 

strength. 

Height. 

CompreBse<l 
surface. 

Sectional 
area. 

First 
oraclt. 

Total. 

Per 

square    , 
inch. 

Inehss. 
4.06 
4.06 

Inches. 
4.02 
4.00 

Tnehes. 
4.03 
4.00 

Sq.  in. 
16.20 
16.00 

Pounds. 
14,020 
14,300 

Pounds. 
14,020 
16.060 

Pounds. 
865 
941 

Cement  from  Best  Brothers  &  Co.,  Medicine  Lodge,  Kans% 
Material  marked  '^  Best's  Keeues  Cement,  No.  2  grade." 

CUBES  7  DAYS  OLD.     SET  IN  AIR. 

No.  8624. 


Dimensions. 


Height. 


Tnehes. 
4.07 
4.00 


Compressed 
surface. 


Inches. 
4.00 
4.04 


Inehss. 
4  08 
4.05 


Sectional 
area. 


Sq.in. 
16.12 
16.36 


First 
crack. 


Pounds. 

20,800 
»,200 


Ultimate  strength. 


Total. 


Pounds. 
20,800 
10,350 


Per 

square 

inch. 


Pounds. 
1,200 
633 


H.  D(K5. 164- 


26 
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Alpha  Portland  Cement,  fbom  James  A.  Davis  &  Co.,  Boston, 
Mass.  Agents,  Whittakeb  Cement  Company,  Phillips- 
BUBG,  Pa. 

CUBES  7  DAYS  OLD.     SET  IN  AIR. 


No.  8625. 

DimeDMlonH. 

• 

Sectional 
area. 

Firat 
crack. 

Ultimate  strength. 

Height. 

Inches. 
4.04 
4.02 

CompreMod 
surface. 

Total. 

Per 

sqnare 

inch. 

Inches. 
3.98 
4.00 

Inches. 
3.96 
3.96 

8q.  in. 
15.76 
15.84 

Pounrf*. 
55, 080 
55,760 

Pounds. 
55, 980 
55,760 

Pounds. 
3,552 
8,520 

Portland  Cement,  Manufactured  by  California  Portland 
Cement  Company,  Los  Angeles,  Cal.  Factory  at  Colton, 
Cal. 

cubes  7  days  old.   set  in  air. 

No.  8626. 


Dimensions. 


Iloight. 


Inches. 
4.03 
4.08 


Compressed 
surface. 


Sectional 
area. 


First 
orack. 


Inches. 
4.00 
3.09 


Incties. 
4.00 
8.94 


8q.  in. 
16.00 
15.73 


UltLmate  strength. 


Total. 


Per 

sqnare 

inch. 


Pounds. 
6,590 
6,100 


Pounds. 
6,590 
7,190 


Pounds. 
412 
457 


A.  J.  Snyder  &  Sons'  Crescent  Brand.    Rosendale  Cement, 
FROM  Berry  &  Ferguson,  Boston,  Mass. 

cubes  7  days  old.   set  in  air. 

No.  8627. 


Dimensions. 


Height. 


Inches. 
4.00 
4.02 


Compressed 
surface. 


Inches. 
3.08 
4.00 


First 
crack. 


Ultimate  strength. 


ToUl. 


Pounds. 
12,000 
11,750 


Pounds. 
13,040 
11,760 


Per 

square 

iuoh. 


Pounds. 
K23 
731 
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TIHBER  POSTS. 


These  tests  were  undertaken  to  sapply  farther  data  on  the  strength 
of  full-sized  wooden  posts,  obtain  comparative  results  on  sticks  from 
ditferent  parts  of  the  same  tree,  show  the  relative  strength  of  long-leaf 
pine,  short-leaf  pine,  and  spruce,  and  the  streugth  of  old  pine  posts, 
some  of  which  had  been  charred  by  fire,  taken  from  a  building  where 
they  had  been  in  service  for  a  term  of  years. 

Of  the  new  posts,  those  designated  as  from  the  yard  were  shipped 
from  Fernaudina,  Fla.,  aud  had  been  in  a  yard  for  about  two  years 
before  testing.  The  other  loug-leaf  pine  sticks  came  from  Savannah, 
Ga.,  and  the  short-leaf  pine  from  Baileys  Mills,  on  the  SatiUa  Eiver, 
Georgia. 

The  latter  two  groups  of  sticks  were  tested  directly  upon  their  arrival 
in  Boston,  the  port  to  which  they  were  shipped. 

The  ol<}  pine  posts  were  taken  from  building  ISo.  394  Federal  street, 
Boston,  which  was  built  by  the  Boston  Fire  Brick  Company,  a  four- 
story  brick  structure,  completed  March,  1885.  This  building  was 
taken  down  in  June,  1897. 

Soon  after  the  completion  of  the  buildiug  a  fire  occurred  iu  the  upper 
stories.  The  charred  ])osts  remained  iu  use  thereafter.  The  posts 
nominally  9"  by  9"  were  taken  from  the  second  story;  those  nominally 
7"  by  7"  were  from  the  third  story  of  the  building.  The  upi)er  story 
of  this  building  had  been  occupied  by  running  machinery. 

Among  the  new  long-leaf  pine  posts  the  maximum  compressive 
strength  found  was  4,976  pounds  per  square  inch;  the  minimum,  3,369. 
The  strength  of  the  o^d  long-leaf  pine  posts  ranged  from  5,400  to  7,354 
pounds  per  square  inch,  one  of  the  charred  posts  failing  at  4,878 
pounds  per  square  inch. 

The  short-leaf  pine  posts  ranged  from  2,600  to  4,000  pounds,  while 
the  spruce  posts  gave  results  between  the  limits  of  1,900  and  3,300 
pounds  per  square  inch. 

Averaging  the  results  of  all  the  posts  of  each  class  and  we  have: 
Loug-leaf  pine,  new  posts,  4,033  pounds  per  square  inch;  short-leaf 
pine,  new  posts,  3,349  pounds  per  square  inch ;  spruce,  new  posts,  2,654 
pounds  per  square  inch ;  long-leaf  pine,  old  posts,  6,093  pounds  per 
square  inch;  long-leaf  pine,  old  posts  charred  by  lire,  5,656  pounds  per 
square  inch. 

One  of  'the  old  long-leaf  pine  posts,  not  included  in  the  above  aver- 
age, was  immersed  in  water  for  a  period  of  one  hundred  and  thirty 
days  prior  to  testing.    This  failed  at  3,800  pounds  per  square  inch. 

Comparing  posts  taken  from  different  parts  of  the  height  of  the  tree, 
the  stronger  sticks  were  from  the  butts,  the  strength  decreasing  in 
those  which  came  successively  from  the  middle  and  tops  of  the  trees. 

Similar  results  are  also  shown  in  respect  to  the  rigidity  of  the  tim- 
ber, the  highest  values  of  the  modulus  of  elasticity  being  found  in  the 
X)osts  from  the  butts,  the  lowest  values  in  sticks  from  the  tops. 

In  the  table  of  moduli  of  elasticity  of  long-leaf  pine  posts,  the  values 
are  seen  to  diminish  as  the  compression  loads  are  increased. 

These  values  are  based  on  the  resilience  of  the  material,  the  differ- 
ence between  the  mean  total  resilience  at  two  adjacent  loads  being  used 
in  the  computation  of  the  modulus  of  elasticity  for  that  increment  or 
interval  of  load. 

Knots  obscure  these  tendencies  in  some  of  the  timber,  cause  loss  iu 
strength,  and  locate  the  initial  ]>laces  of  fracture. 


408  TIMBER    POSTS. 

The  percentages  of  moistnre  in  the  wood  was  ascertained  &om  slices 
cut  from  the  posts  near  the  place  of  fracture.  Slices  about  f '^  to  1'' 
long  were  sawed  out  including  the  full  cross  section  dimensions  of  the 
posts,  and  these  slices  were  exposed  to  a  drying  temx)erature  of  about 
220^  F.  until  they  had  practically  ceased  to  lose  weight. 

The  short-leaf  pine  posts  exx>erienced  the  greatest  loss  in  weight 
during  the  period  of  drying,  and  it  was  shown  that  the  sticks  ftx)[n  the 
yard  did  not  fall  much  below  the  other  loug-leaf  pine  in  respect  to  their 
loss  of  moisture.  The  old  posts  were  in  a  very  dry  state  when  tested, 
the  loss  in  weight  ranging  from  nothing  to  about  8  per  cent. 

Long-leaf  pine  post  No.  9208  was  exposed  to  loads  of  longer  duration 
than  commonly  applied.  It  remained  under  3,o00  pounds  per  square 
inch  compression  for  a  period  of  one  hour.  The  immediate  effect  on  the 
compressibility  of  the  post  was  materially  increased  within  five  min- 
utes after  that,  while  the  post  continued  to  shorten,  the  rate  was  slow 
and  showed  no  further  gain  during  the  last  twenty  minutes  of  the  time. 

The  load  was  increased  to  3,200  pounds  per  square  inch,  and  after  a 
number  of  observations  on  the  compressibility  of  the  post  were  made 
the  load  was  left  on  for  a  period  of  forty  hours.  At  the  expiration  of 
that  time  the  load  found  on  the  post  was  3,059  pounds  per  square  inch. 
A  slight  escape  of  oil  in  the  straining  cylinder  of  the  testing  machine, 
togel£er  with  any  further  yielding  of  the  post,  would  cause  this  reduc- 
tion in  total  load. 

When  the  load  was  restored  to  3,200  there  was  no  further  compressi- 
bility observed  during  an  interval  of  twenty  minutes.  From  this  point 
in  the  test  until  the  ultimate  strength  was  reached,  each  increment  of 
load  was  sustained  until  two  micrometer  observations  were  made^  the 
second  reading  in  each  case  showing  slight  additional  compressibility. 

Similar  observations  were  carried  out  with  spruce  i)ost  No.  9193. 

A  load  of  2,000  pounds  per  square  inch  was  sustained  for  a  period  of 
three  hours,  during  which  time  there  was  slight  but  continuous  yield- 
ing. Then  followed  au  interval  of  forty  hours  under  diminished  load, 
after  which  the  load  was  restored  to  2,000  pounds  per  square  inch. 
During  the  eight  hours  which  foUowed  there  was  additional  yielding  of 
thewwd. 

Tlie  load  was  eventually  increased  to  2,300  pounds  per  square  inch, 
which  was  sustained  one  hour  and  thirty  minutes,  gradual  yielding 
still  going  on.  Eeducing  the  load  to  2,000  pounds  per  square  inch 
again,  a  partial  recovery  in  length  followed.  At  the  end  of  two  hours 
and  fifteen  minutes,  however,  a  part  of  the  immediate  recovery  in 
length  was  lost,  and  further  yielding  was  in  progress. 

The  post  ultimately  failed  under  2,300  pounds  per  square  inch,  the 
fibers  crushing  at  a  group  of  knots  which  were  located  outside  the  50" 
gauged  length  on  which  the  compressibility  was  observed. 

The  water-soaked  post  from  the  cistern  crushed  the  fibers  at  the 
/ower  end.  Water  was  forced  out  of  the  post  more  profusely  in  the 
vicinity  of  the  place  of  firacture  than  elsewhere,  and  when  the  fibers 
were  visibly  crushed  water  dripped  rapidly  from  that  locality. 

It  will  be  seen  that  the  older  and  dryer  posts  gave  higher  average 
strength  than  the  less  thoroughly  seaaoned  sticks.  The  manner  of 
failure  was  diiferent  in  these  two  classes  of  posts. 

Greater  toughness  of  the  fibers  was  possessed  by  the  new  posts  and 
their  failures  were  of  a  more  distinct  local  character,  whereas  the  older 
and  dry  sticks  soon  after  the  first  visible  evidences  of  failure  fractured 
both  by  local  crushing  of  the  fibers  and  more  or  less  general  splitting 
along  the  grain. 
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The  shattered  condition  of  two  of  the  old  posts  is  shown  on  the  photo- 
graphs accompanying  the  details  of  the  tests. 

Lonq-Leaf  Pine  Posts. 

mean  oompbessiye  resilience  and  moduli  of  elastioitt  of 

posts  from  tops  and  butts  of  trees. 

POSTS  FROM  TOPS  OF  TREES. 


Applied 

loadiaper 

sqaare 

hioh. 

Resllienoe. 

SaooesaiTe 

difference 

in  mean 

resilience. 

Modulus  of 

elasticity 

per  aq  ntue 

incD. 

No.  9170. 

No.  9171.    No.  9172. 

No.  9175. 

Na9204. 

Mean. 

Poundi. 

20 

500 

1,000 

2,000 

3,000 

Ineh. 
0. 

.0117 
.0260 
.0666 
.0886 

Inch, 

0. 

.0140 
.0300 
.0626 
.0977 

Inch, 
0. 

.0119 
.0266 
.0572 
.0901 

Ineh. 

0. 

.0120 
.0262 
.0579 
.0916 

Inch, 

0. 

.0130 
.0295 
.0620 
.0954 

Inch, 
0. 

.0127 
.0277 
.0508 
.0929 

Ineh. 

0. 

.0127 
.0150 
.0316 
.0386 

Pounde. 

1,890,000 
1,667,000 
1,582,000 
1,488,000 

POSTS  FROM  BUTTS  OF  TREES. 


Applied 

loMsper 

square 

inch. 

Resilience. 

Saccessive 

difference 

in  mean 

resilience. 

Modnlns  of 

elasticity 

per  sq  aare 

incii. 

No.  9168. 

No.  9173. 

No.  9174. 

No.  9176. 

No.  0208. 

Inch. 
0. 
.0109 
.0237 
.0508 
.0792 

Mean. 

Pifunds. 

20 

500 

1,000 

2,000 

3,000 

Ineh. 
0. 
.0095 
.0196 
.0412 
.0644 

Inch. 
0. 

.0111 
.0233 
.0485 
.0744 

Ineh. 

0. 

.0120 
.0227 
.0442 
.0667 

Inch. 
0. 

.0098 
.0198 
.0404 
.0621 

Ineh. 
0. 

.0107 
.0218 
.0450 
.0094 

Ineh. 

a, 

.0107 
.0111 
.0232 
.0244 

Poundt. 

2,248,000 
2,252.000 
2,155,000 
2,049,000 
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Fo.  9168. 

Long  Leap  Pinb. 


Shahi/  end. 

Post  from  butt  of  tree. 

Length,  119".78. 

Weight,  330  pounds  =  49".5  x>oands  per  cubic  foot. 

Counter  weight  at  middle,  165  pounds. 

Average  weight  of  growth,  8  rings  per  inch. 

Sectional  area,  9''.79  x  9".8i  =  96.04  square  inches. 

Gauged  length,  60'^ 

Taken  from  same  30- foot  stick  as  Nos.  9169  and  9170. 

Olear  stick,  free  from  knots. 


Applied  loads. 

In  gauged  length. 

Deflections  at 
middle. 

Kemarks. 

Total. 

Per 

Moare 

moh. 

Compres- 
sion. 

Set 

Hori- 
sontal. 

VerUcal. 

Ptmndt, 

1,920 

9.604 

19, 210 

28,810 

38,420 

48,020 

1.920 

67,620 

Poundt. 

20 

100 

200 

800 

400 

600 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1.600 

1.800 

2,000 

20 

2,200 

2,400 

2,600 

2,800 

3,000 

20 

3,200 

8,400 

3,600 

8,800 

4,000 

20 

4,200 

Ineh, 

0. 

.0016 
.0035 
.0066 
.0075 
.0096 

Ineh. 
0. 

Ineh. 
0. 

Ineh. 
0. 

Initial  load 

• 

Ultimate  strength. 

0. 

0. 

.0001 

.0116 
.0186 
.0186 
.0177 
.0108 

1      67.230 

76.830 

86.440 

96,040 

0. 

0. 

1.920 

.0002 

115, 250 
134,460 
153,660 
172, 870 
192,080 

1,920 
211,290 
230,600 
249,700 
268,910 
288,120 

1,920 
307,280 
326,540 
346.740 
364,950 
384,160 

1,920 
403,370 

.0238 
.0283 
.0328 
.0371 
.0417 

0. 

0. 

.0005 

.0460 
.0506 
.0554 
.0600 
.0660 

.01 

0. 

.02 
.03 
.03 

0. 
0. 
0. 

.0006 

.0600 
.0785 
.0784 
.0830 
.0877 

.04 
.04 
.04 

0. 
0. 
.03 

.0011 

0. 

.20 

Fibers  crushed  at  the  upper  end  of  the  post  as  it  stood  in  the  tree. 
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No.  91G0. 
Long-Leaf  Pine. 


3780-^ 


Post  from  middle  of  tree. 

Length,  119".04. 

Weight,  302  pounds  =  45.6  ])oands  per  cubic  foot. 

Counterweight  at  middle,  151  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".78  x  9''.80  =  95.84  square  inches. 

Gauged  length,  50". 

Taken  from  same  30-foot  stick  as  Nos.  9168  and  9170. 

Post  contains  9  knots  from  f "  to  1^'^  diameter. 


Applied  loads. 


Total. 


Pound9. 

1.917 

9,584 

19,168 

28,752 

38.338 

47.020 

1,917 

57.504 

67. 088 

76,  672 

86,256 

95.840 

1.017 

115,008 

184, 176 

153,  344 

172.  512 

191.680 

1.917 

210. 848 

230, 010- 

249,184 

268.352 

287,520 

1,917 

306,688 

325,856 

345,024 

856,000 


Per 

aqaare 

inch. 


Pcund9. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1.000 

20 

1,200 

1.400 

1,600 

1.800 

2,000 

20 

2.200 

2,400 

2,600 

2.800 

3,000 

20 

3,200 

8.400 

3.600 

3,714 


In  ganged  length. 

Deflections  at 
middle. 

Compres- 
sion. 

Set 

Hori- 
lontal. 

Jneh. 
0. 

Vertical. 

Inch. 
0. 
.0027 

Inch. 
0. 

IneK 
0. 

.0056 

.0064 

.0111 

.0138 

"'.'666i" 

0. 

0. 

.0163 

.0189 

.0215 

.0240 

.0264 

0. 

0. 

.0002 

.0316 

.  0H67 

.0418 

.0471 

.0525 

0. 

0. 

.0008 

.0577 

.0630 

.0685 

0. 

—  .01 

—  .01 

0. 
0. 
0. 

.0730 

.0802 

.0008 

.0857 

—  .01 

—  .02 

—  .07 

0. 
0. 
0. 

.0930 

.1045 

Remarks. 


Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  a  knot  10^'  from  the  upper  end  of  the  post. 
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No,  9170. 
Long-Leaf  Pine. 


^  sr/6  -^ 

Post  from  top  of  tree. 

Leugth,  118".66. 

Weight,  284  pounds  ==  43.3  pounds  per  cubic  foot. 

Counterweight  at  middle,  142  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".76  x  y".79= 95.55  square  inches. 

Gauged  length,  50". 

Taken  from  same  30foot  stick  as  Nos.  9168  and  91G9. 

Post  contains  8  knots  from  1"  to  2''  diameter. 


Total. 


Pounds. 

1,911 

0,565 

19, 110 

28.665 

38,220 

47,776 

1.911 

57,330 

66,865 

76,440 

85,995 

95,560 

1.911 

114,660 

133, 770 

152,880 

171,990 

191, 100 

1,911 

810, 210 

229,320 

248,430 

267,540 

286,660 

1,911 

305,760 

323, 350 


loads. 

In  gauged  length . 

Deflections  at 
middle. 

Per 

square 

ioch. 

Compres- 
sion. 

Set. 

Horizon- 
tal. 

Vertical. 

Pounds. 
20 
100 

Inch. 

0. 

.0014 
.0038 
.0062 
.0090 
.0117 

Inch. 
0. 

Inch. 
0. 

1 
Inch. 
0. 

200 

800 

400 

500 

0.                0. 

20 

0. 

600 

.0145 
.0178 
.0202 
.0229 
.0260 

::::::::::i::::::;::: 

700 

i 

800 

900 

1,000 

0. 

0. 

20 

0. 

1,200 

.0315 
.0376 
.0441 
.0504 
.0568 

1 

1,400 

1                   1 

1,600 

1,800 

2,000 

0. 

n 

20 

.0002 

2,200 

.0631 
.0697 
.0763 
.0833 
.0910 

1 

2,400 

1 

2,600 

1 

2,800 

1                   1 

3,000 

0. 

6.           ' 

20 

.0012 

3,200 

.1004 
.1197 

.02 
.05 

0. 

8,384 

0. 

Remarkn. 


luiUal  load. 


X'ltimate  strength. 


Fibers  crushed  at  a  knot,  1  J''  diameter,  32"  from  the  upper  end  of  tlie 
post. 

H.  Doc.  164 27 
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No.  9171. 

Long-Leaf  Pine. 


Post  from  top  of  tree. 

Lengtb,  120".08. 

Weight,  267  pounds  =  40.4  poands  per  cubic  foot. 

Counterweight  at  middle,  234  pounds. 

Average  rate  of  growth,  13  rings  per  inch. 

Sectional  area,  9".73  x  9".76  =  94.90  square  inches. 

Gauged  length,  50''. 

About  5  per  cent  of  this  stick  is  sap  wood. 

Post  contains  2  knots,  2''  diameter  each. 


Applied  loads.      '  In  ganged  lengtli. 


Total. 


Pounds. 

1,899 

9,496 

18,992 

28.488 

37,984 

47,480 

1,899 

56, 976 

66,472 

75, 968 

85,464 

94.  960 

1,899 

113,952 

132,944 

151.936 

170,928 

189, 920 

1,899 

208,  912 

227,904 

216,896 

265,888 

284, 880 

1,899 

303, 872 

320,000 


^^^      ,  Com  pros- 


L. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1.600 

1,800 

2,000 

20 

2,200 

2,400 

2,600 

2,800 

3,000 

20 

8,200 

3,369 


Inch. 
0. 
.0015 
.0045 
.0077 
.0108 
.0140 


.0171 
.0203 
.0235 
.0268 
.0300 


.0361 
.0428 
.0494 
.0560 
.0627 


.0695 
.0767 
.0837 
.0910 
.0990 


.1067 


Sett. 


Inch. 
0. 


0. 


0. 


Deflections  at 
middle. 


.0001 


Horizon- 
tal. 


Inch. 
0. 


0. 


0013 


—  .11 


Vertical. 


Inch. 
0. 


0. 


.01 
.01 


.11 


—  .01 

.02 

—  .02 

.03 

—  .03 

.05 

—  .04 

.06 

—  .05 

.07 

—  .06 

.08 

—  .08 

.09 

—  .09 

.10 

—  .10 

.10 

-  .10 

.11 

Remarks. 


'Initial  load. 


intimate  strength. 


Fibers  crushed  at  a  knot,  4  feet  3  inches  from  the  upper  end  of  jwst. 
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No.  9172. 
Long-Leaf  Pine. 


K-  9:7s 


Post  from  top  of  tree. 

Length,  119".88. 

Weight,  28i  pounds  =  43  pounds  per  cubic  foot. 

Counterweight  at  middle,  142  pounds. 

Average  rate  of  growth,  15  rings  per  inch. 

Sectional  area,  9".75  x  9".77  =  95.26  square  inches. 

Ganged  length,  50". 

Post  contains  3  knots  from  ^"  to  f "  diameter. 


Applied  IcMids. 

In  gauge 

Compres- 
sion. 

d  lengtli. 

Deflections  at 
middle.  ^ 

• 

Total. 

Poundi. 

1,005 

0,526 
10, 052 
28,578 
38.104 
47,630 

1.005 
57,156 
66,682 
76, 208 
85,734 
06,260 

1,005 

Tor 

square 

inch. 

Set. 

1 

Remarks. 

PowMfr 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1.000 

20 

1,200 

1,400 

1,600 

1,800 

2,000 

20 

2,200 

2,400 

2.600 

2. 800 

3,000 

20 

2,800 

3,200 
3,400 
3,600 

0. 

.0011 
.0034 
.0061 
.0080 
.0118 

Inch. 
0. 

Inch.          Inch. 
0.            '    0. 

i 

Initial  load. 

<      1 

1 

■ 

0.                0. 

.0001 

1 

.0146 
.0176 
.  0206 
.0236 
.0260 

1 

t 

1 

0.                 0. 

1 

0. 

1 

1     114,312 

.  632.V 

.0386 

.0449 

.0500 

.0572 

'     133, 364 

152, 416 
171,468 
100, 520 

•  >  •  •                      1 

0.                 0. 

1,005 

0. 

200,572 

.0634 
.0700 
.0706 
.0834 
.0907 
.......... 

228, 624 
247, 676 

1 

266,728 

1 

285, 760 
1,005 

0.                 0. 

.0006 

266,  728 

Post  re8te<l  under  this  load  40 

304,832 
323,884 
342, 036 

.0087 
.1085 
.1264    ' 

1 

' 

hoars. 
Ultimate  strength. 

1 

1 

1 

Fibers  crushed  2"  and  5"  from  the  end  of  the  post,  in  the  vicinity  of 
small  knots. 
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No.  9173. 
Long -Leaf  Pine, 


^^$775  -^ 


Post  from  butt  of  tree. 
Length,  120".0^. 

Weight,  302  poands  ==  45.6  pounds  per  eubic  foot. 
Counterweight  at  middle,  151  pounds. 
Average  rate  of  growth,  13  rings  per  inch. 
Sectional  area,  0".75  x  0".77  =  95.26  square  inches. 
Gauged  length,  50". 
Post  free  from  knots. 


Applied  loads.       '  In  gauged  lengths 


Deflections  at 
middle. 


Total. 


PimnA». 

1,905 

9.528 

19,052 

28,578 

38,10i 

47,630 

1,905 

57,15« 

66,682 

76,208 

85,734 

95,260 

1,905 

114,  312 

138,864 

152,  416 

171,  468 

190,520 

1. 005 

209, 572 

228,624 

247,676 

266,728 

285,780 

1,905 

304.832 

323,884 

342,936 

361,988 

381,040 

1,905 

400,092 

416, 0(10 


Per 

square 

inch. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1,600 

1.800 

2,000 

20 

2,200 

2,400 

2,600 

2,800 

3.000 

20 

8,200 

3,400 

3,600 

3,800 

4.000 

20 

4,200 

4.367 


'  Compres- 
sion. 


Set 


Horizon- 
Ul. 


Vertical. 


Remarks. 


0. 
.0016 

0. 

Inch. 
0. 

Inch.     1 
0. 

> 

.0039 

. 

.0062 

'   .0086 

1 
1 

.0111 

0. 

0. 

6. 

.0136 



.0160 

.0186 

.0210 

1   .0235 

""V6662" 

0. 

0. 

.0285 

■•■«■■■«•■ 

.0335 
.0384 
.0438 
.0490 

:::::::::::::::::::  i 

0. 

0. 

.6665 

.0541 

.0506 

••........ 

.0647 

.0700 

. 



.0753 

0. 

0. 

1 

.0009 

1   .0806 

• 

.0864 

.0927 

.1000 

,   .1072 

0. 

0. 

.0019 

".i679 

—  .01 

0. 

Initial  load. 


Ultimato  strength. 


Fibers  crushed  at  end  of  post. 
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Fo.  9174. 

Long-Leap  Pine. 


^-9774  -H 


Post  from  butt  of  tree. 

Length,  119".95. 

Weight,  329  pounds  =  49.  9  pounds  per  cubic  foot. 

Oounterweigbt  at  middle,  104  pounds. 

Average  rate  of  growth,  16  rings  per  iucli. 

Sectional  area,  9".74  x  9".74  =  94.87  square  inches. 

Gauged  length,  50". 

Post  contains  5  knots,  J"  to  '^'  diameter. 


Applied  loads. 

In  graiiged  len^h.  : 

Deflections  at 
middle. 

Kemarks. 

Per 
Total.        .square 
,     inch. 

1 

1 

Corapres-      q^x 
Hlon.           ^*- 

Horizon- 
tal 

Vertical. 

Vound9. 

1,897 

9,487 

18, 974 

28.461 

37,948 

47, 435 

1.897 

56,02^ 

Pounds. 

20 
100 
200 
300 
400 
500 

20 
600 

Inch. 
0. 

.0026 
.0050 
.0075 
.0097 
.0121 

Inch. 
0.           : 

Inch. 
0. 

Inch.     1 
0. 

Initial  load. 
Ultimate  strength. 

1 

1 

... 

0. 

0. 

.0001 

.0142 
.0165 
.0186 
.0208 
.0230 

G6, 409              700 
75, 886              800 
85, 383              900 

........ ..I.......... 

' 

94,870 
1,897 
113, 844 
132, 818 
151,  792 
170, 766 
189, 740 
1.897 

1,000 
20 
1,200 
1,400 
1,600 
1,800 
2.000 
20 

0. 

0. 

.0003 

0 

.0271 
.0317 
.0361 
.0406 
.0451 

.. 



.01 
.01 

0. 
0. 

.0009 

208,714     <       2-200 

.0496 
.0544 
.0589 
.0633 
.0681 

'  .02 

0. 

227,688 
246,  662 
265,636 
28(,  610 
1,897 

2,400 
2,600 
2,800 
8,000 

20 
3,200 
3,400 
8,600 
3,800 
4,000 

20 
4,200 
4,400 
4,600 
4,727 

1 

.02 

0. 

.0014 

303, 584 

322,558 

i    341  532 

.0726 

.(Tm 

.0823 
.0873 
.0925 

.......... 

.03 

0. 

360  506 

370, 480 
1.897 

.04 

0. 

,      .0026 

398,454 
417,428 
436, 402 
448,500 

.0082 

.1030 
.1095 

.06 

.01 

1 

Fibers  crushed  at  a  knot  %"  diamet.er,  15"  from  end  of  post 
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No.  9175. 

Long-Lbaf  Pine. 


h^  9:78  -*i 


Post  from  top  of  tree. 

Length,  120".10. 

Weight,  279  x>oand8  =  42.1  pounds  per  cable  foot. 

Counterweight  at  middle,  140  pounds. 

Average  rate  of  growth,  11  rings  per  inch. 

Sectional  area,  9".75  x  9".78  =  95.35  square  inches. 

Gauged  length,  50". 

Post  contains  13  knots  V  to  2"  diameter. 


Applied  loaila.         In  gauged  length. 


ToUl. 


1.917 

9.535 

19,  070 

28,605 

38. 140 

47,  075 

1.917 

57. 210 

66.745 

76,280 

«5,  816 

95,350 

1,917 

114.  420 

133,  490 

152,  500 

171,630 

190,  700 

1,917 

209,770 

228,  840 

247,  910 

266,  080 

286.050 

1.917 

305, 120 

324,190 

337.100 


Deflections  at 
middle. 


^®'*      I  Comprea- 

"fl"»™   i     8ion 
inch. 


Set. 


20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

l.GOO 

1.800 

2,000 

20 

2,200 

2,400 

2.600 

2,800 

3,000 

20 

3,200 

3,400 

3,535 


Horizon- 
tal. 


Remarks. 


Vertical. 


Inch., 
0. 
.0018 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

.0041 
.0066 

1 

.0093 

.0120 

0. 

0. 

0. 

..../..... 

.0140 

.0176 

" 

.0205 

1 

.0235 

1 

.0205 

0. 

0. 

.0003 

.0329 

.0396 

.0461 

.0529 

.0506 



.0617' ' 

.   0. 

0. 

.0068 

.0738 

.(801 

.0873 

.0952 

0. 

0. 

.0036 

.1040 

-  .01 

—  .05 

.01 
.03 
.10 

.1145 
.1235 

Initial  load. 


Ultimate  strength. 


Failed  at  knots  near  middle  of  length  of  post. 


NEW  POSTS. 
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Ko.  9176. 
Long -Leaf  Pine. 


>^9:79  -** 


Post  from  butt  of  tree. 

Lengtb,  119".97. 

Weight,  354  pounds  =  53.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  177  pounds. 

Average  rate  of  growth,  22  rings  per  inch. 

Sectional  area,  9".76  x  9".79  =  95.65  square  inches. 

Ganged  length,  50". 

Post  free  from  knots. 


Applied  loads.         In  gauged  length. 


Detleotiuua  at 
middle. 


Total. 


1.911 

0,556 

19.110 

28,665 

38,220 

47, 775 

1,911 

57.330 

66,885 

76,440 

85.995 

05,550 

1.911 

114.660 

133, 770 

152,  8S0 

171.990 

191, 100 

1,911 

210,210 

229,320 

248, 430 

267,  540 

286, 650 

1,011 

305, 760 

324, 870 

343, 080 

363,090 

382, 200 

1,911 

401, 310 

420,420 

439, 530 

458,640 

475,500 


Per 

nqiiare 

inch. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1.400 

1,600 

1,800 

2,000 

20 

2,200 

2,400 

2,600 

2,800 

3,000 

20 

3,200 

3,400 

3,600 

3,800 

4,000 

20 

4,200 

4,400 

4,600 

4.800 

4,976 


ComproH- 
1  sion. 

Set. 

Horizon- 

tAl. 

Inch. 

0. 

Vertical. 

1 
_  .1 

Inch. 

0. 

Inch. 
0. 
.0017 

Inch. 
0. 

.0038 

.0059 

1 1 

.0079 

! 1 

.0008 

0. 

0. 

0. 

.0118 

.0139 

..........  

1 

.0150 

.0180 

1 

• 

.0200 

0. 

0. 

.6602 

f   .  02 10 

.......... 

.0281 

.0324 

.......... 

.0366 

.0409 

"".'6065'" 

0. 

0. 

.0453 

.0496 

.0540 

.0583 

.0628 

0. 

0. 

.0007 

.0675 

.  0721 

1 

1   .0767 

.  0816 

1 

.0861 

0. 

0. 

.0012 

.0918 
.0971 
.1040 
.1125 



1 

.01 

0. 

.......... 

Kemarkg. 


Initial  load. 


ritimatc  Htreugth. 


Fibers  crushed  3  feet  from  end  of  post. 
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NEW   POSTS. 


No.  9197. 
Shobt  Leaf  Fine. 


1^  9779 


Post  from  middle  of  tree. 

Length,  120".07. 

Weight,  274  pounds  =  41.1  x)ounds  per  cubic  foot. 

Counter  weight  <at  middle,  137  pounds. 

Average  rate  of  growth,  3  to  3|  rings  i)er  inch. 

Sectional  area,  9".79  x  9".79  =  95.84  square  inches. 

Gauged  length,  50'^ 

Taken  from  same  tree  as  posts  IN^os.  9198  and  9199. 

Post  contains  10  knots,  \"  to  1  J"  diameter. 


Applied  loadfl. 

In  fi^anged  length. 

Deflect 
mid 

Horizon- 
tal. 

Iiuih,. 

0. 

ions  at 
die. 

Vertical. 

Kemarka. 

Total. 

Per 

square 

inob. 

Comprea- 
aion. 

0. 

.0030 
.0064 
.0098 
.0132 
.0105 

Set. 

1,916 

9,584 

19  168 

Ptmndx. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1,600 

1.800 

2,000 

90 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

rUimate  strength. 



28,752 

38,336 

47,920 

1  016 

0. 

0. 

.0004 

57,504 

07,088 

76, 072 

86.256 

95,  840 

],9l6 

115,008 

134, 176 

153,344 

172, 512 

191,680 

1  916 

.0200 
.0234 
.0273 
.0307 
.0343 

0. 

.01 

0. 

.01 

.0006 

.0417 
.0498 
.0578 
.0662 
.0745 

1 

0.                       .01 

.0010 

210*848           9  900 

***.'0832*' 
.0924 
.1025 
.  1135 
.1283 

230,010 
249, 184 
208, 352 
287,520 
1,916 
300,500 

2,400 
2,600 
2,800 
3.000 
20 
3,135 

0.                 •      .01 

.0041 

.1439 

1 
1                   1 

Fibers  crushed  at  knots  22"  from  end  of  post. 
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No.  9198. 
Shobt  Leaf  Pine. 


9:78 


Post  from  top  of  tree. 

Leugtli,  120". 

Weight,  250  ponuds  =  38.3  pounds  per  cubic  foot. 

Counter  weight  at  middle,  128  pounds. 

Average  rate  of  growth,  3  rings  per  inch. 

Sectional  area,  9".78  x  9".83  =  96.14  square  inches. 

Gauged  length,  50". 

Taken  from  same  tree  as  posts  Nos.  9197  and  9199. 

Post  contains  18  knots,  1"  to  2"  diameter. 


Applied  loads. 


ToUl. 


Tounda. 

1.J>22 

0,014 

19.228 

28,842 

38,456 

48,U70 

1,022 

57,681 

07.298 

70,  012 

86,520 

00, 140 

1.022 

115,308 

134,506 

153,  824 

173, 052 

192,280 

1,922 

211,508 

230,  736 

249,964 


Per 
'    aquaro 
I     inch. 


Voundt. 

20 

100 

200 

300 

400 

500 

20 

000 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1.600 

1.800 

2,000 

20 

2,200 

2,400 

2,000 


Id  ganged  length. 


Deflect  ions  at 
middle. 


Compres- 
sion. 


0. 

.0015 
.0044 
.0070 
.0110 
.0145 


.0180 
.0215 
.0251 
.0290 
.0325 


.0390 
.0474 
.0552 
.0031 
.0717 


.0809 
.0910 
.1045 


Set. 


Inch. 


^^'te™'    Vertical. 


0. 


0. 


.0002 


0007 


Inch. 
0. 


Inch. 
0. 


0. 


0. 


0. 


0. 


0. 


.01 

.07 


0. 
0. 


Kemarks. 


Initial  load. 


Ultimate  stivngth. 


Fibers  crashed  at  a  2"  knot  16"  from  the  lower  end  of  the  post. 
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NEW   POSTS. 


No.  9199. 

Shobt-Leav  Pine. 


h-  9:7 r  "^ 


Post  from  butt  of  tree. 

Length,  120". 

Weight,  278  pounds  =  41.9  poands  per  cable  foot. 

Counter  weight  at  middle,  139  pounds. 

Average  rate  of  growth,  2J  to  2J  rings  per  inch. 

Sectional  area,  9".77  x  9".78  =  95.55  square  inches. 

Gauged  length,  50". 

Taken  from  same  tree  as  posts  Kos.  9197  and  9198. 

Post  contains  8  knots  ^'  to  \"  diameter. 


Applied  loads.         In  gauged  length. 


Total. 


1,911 

9.555 

19,110 

28,665 

38,220 

47, 775 

1,911 

57,  330 

60,885 

76,  440 

85.995 

95.550 

1,911 

114,660 

133,  770 

152,  880 

171,  990 

191. 100 

1,911 

210,210 

229,320 

248, 430 

267,  540 

286,050 

1.911 

290,200 


Per 

Hquaro 
inch. 


Pounda. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1,000 

20 

1,200 

1.400 

l.GOO 

1.800 

2.000 

20 

2,200 

2,400 

2,600 

2,800 

3,000 

20 

3.037 


Deflections  at 


middle. 


Iteniarks. 


Conip«»-       Set.        ^•^f.*'"- '  Vertical. 


Inch.     I 
0. 

.0031     . 
•      .0066    I 
.0103 
.0138     . 
.0174    ', 

'".6216  "i 
. 0245      . 
.0281 

'      .0317 
.0353 


.0429 
.0506 
.0583 
.0662 
.0745 

.0829 
.0919 
.  102 » 
.1185 
.1453 


Inch. 
0. 


Inch. 
0. 


Inch. 
0. 


0004 


0. 


0006 


0. 


0. 


0. 


0. 


.0013 


'     —  .02 

I     —.08 

.  OUAO     I        0. 


Initial  load. 


—  .03 

—  .12    ' 
0. 


I  ritlmato  Htrcngth. 


Fibers  cTiished  in  an  oblique  line  from  end  of  post  along  20"  of  its 
length. 
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No.  9200. 

Shoet-Leaf  Pine. 


^^m 

1 
i 

^3^4$  -^ 

1 

Post  from  middle  of  tree. 

Length,  120".03. 

Weight,  307  pounds  =  49  pounds  per  cubic  foot. 

Counter  weight  at  middle,  153  pounds. 

Average  rate  of  growth,  9  to  10  rings  per  inch. 

Sectional  area,  9".49  x  9".50  =  90.15  square  inches. 

Gauged  length,  50". 

Taken  irom  same  stick  as  posts  Nos.  9201  and  9202. 

Post  contains  no  knots;  15  per  cent  of  stick  sap  wood. 


Applie^l  l<»ad8. 

1 

Per 

i     Total. 

8qnare 

Pound*. 

inch. 

Poundi. 

1.803 

20 

d,015 

100 

18, 030 

200 

27,046 

300 

36,060 

400 

45, 075 

500 

1,803 

20 

54,000 

600 

63,105 

700 

72,120 

800 

81, 135 

000 

90.150 

1,000 

1,803 

20 

108,180 

1,200 

126.210 

1,400 

144,240 

1,600 

162.270 

1,800 

180,300 

2,000 

1,808 

20 

108,330 

2.200 

216,360 

2,400 

234,390 

2,600 

252, 420 

2,800 

270, 450 

3.000 

1,803 

20 

288,480 

3, 200 

306.510 

3,400 

324.  &10 

3,600 

342, 570 

3,800 

360,000 

4,000 

I,,  gauge.!  kagth.  I      ^ISJ^ISS"' 


Compres- 
siou. 


Set. 


Horizon- 
tal. 


Vorlhal. 


Inch. 
0. 
.0015 

Inch. 
0. 

Inch. 
0. 

,      Inch. 
0. 

.0030 

1 

1                                      1 

.0064 

: 1 

.0089 

. 

.0114 

0. 

1         0. 

0. 

1           *'■ 

.0139 

•  •  •  • 

1 

.0166 

, 1 

.0101 

;;!"!. ..j;;;!!!!!!! 

.  0215 

t 

.0242 

0. 

0. 

0. 

.0205 
.0349 
.0402 
.0458 
.0513 

0. 

.01 

1    

1 

1 

0. 

.01 

• 

0003 

1 

.0568 

■  ■ 

1 

.0625 

0. 

.02 

.0082 

.0730 

01 
01 

.02 

.0800 

.02 

• 

U008 

.('860 

1 

.0026 
I       .0090 
.1051 


.01 
.01 
.01 


04 
.08 
.10 


Remarks. 


luitial  load. 


nitiiuAte  fltrenf^th. 


Failed  by  triple  flexure,  bending  upward  at  the  middle.    Sap  wood 
on  the  side  of  the  post  parallel  to  the  direction  of  the  deflection. 
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NEW  POSTS. 


No,  9201. 

Shobt-Lbaf  Piks. 


h-AV^  H 


Post  from  butt  of  tree. 

Lengtb,  120".06. 

Weight,  313  pounds  =  50.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  157  pounds. 

Average  rate  of  growth,  11  rings  per  inch. 

Sectional  area,  9".46  x  9".48  =  89.68  square  inches. 

Gauged  length,  50''. 

Taken  from  same  stick  as  posts  Nos.  9200  and  9202. 

Post  contains  no  knots. 


Applied  loads. 

Per 

Total. 

aquaro 

inch. 

Pounda. 

Pounds. 

1.703 

20 

8,008 

100 

17. 936 

200 

26,004 

300 

35,872 

400 

44,810 

500 

1,703 

20 

53.808 

600 

02,776 

700 

71,744 

800 

80, 712 

900 

80,680 

1,000 

1,703 

20 

107,616 

1.200 

125,552 

1,400 

143,488 

1.600 

161, 424 

1,800 

170,  360 

2,000 

1,793 

20 

107.290 

2,200 

215,232 

2,400 

233,168 

2,600 

251,104 

2,800 

260, 040 

3,000 

1.703 

20 

286.076 

3,200 

304, 012 

3,400 

322,848 

3,000 

340, 784 

3,800 

852,000 

3,025 

aion. 


Inch. 
0. 

.0020 
.0045 
.0072 
.  0009 
.0125 


.0150 
.0177 
.0202 
.0228 
.0254 


.0308 
.0361 
.0417 
.0475 
.0530 


.0691 
.0650 
.0712 
.0770 
.0834 


.0899 
.0972 
.1050 
.  1153 


Inch. 
0. 


.0002 


.0004 


.0006 


.0013 


Deflectioua  at 
middle. 


Horizon- 
tal. 


Inch. 
0. 


0. 


0. 


0. 


.01 
.02' 


.03 
.04 

.07 


Vertical. 


Kemarks. 


Inch. 
0. 


0. 


0. 


0. 
0. 


0. 

0. 

—  .03 


Initial  load. 


Ultimate  atrength. 


Fibers  crushed  near  the  end  of  the  post. 
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No.  9202. 

Shobt-Leaf  Pine, 


i^  ^r^s  -^ 


Post  from  top  of  tree. 
LeDgth,  119."98. 

Weight,  296  pounds  =  47.3  pounds  per  cubic  foot. 
Counterweight  at  middle,  148  pounds. 
Average  rate  of  growth,  8  rings  per  inch. 
Seetioual  area,  9."49  x  9. "60  =  90.15  square  inches. 
Gauged  length,  50". 

Taken  from  same  stick  as  posts  Nos.  9200  and  9201. 
Post  contains  3  knots,  ^"  to  2"  diameter;  20  per  cent  sapwood  along 
the  comers. 


Applied  loads. 


In  ^uged  length. 


Pounds, 

1,803 

0.016 

18,030 

27,045 

36,060 

45,075 

1.803 

54,000 

63,105 

72,120 

81, 135 

00,150 

1,803 

108,180 

126, 210 

144, 240 

162. 270 

180,300 

1,803 

108, 330 

216, 360 

234, 300 

252,420 

270,450 

1,808 

288,480 

306,510 


8qT.are     ^^J?PJ*^* 


Poundt. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1.000 

20 

1,200 

1,400 

1,600 

1,800 

2,000 

20 

2.200 

2,400 

2,600 

2,800 

3,000 

20 

3,200 

3,400 


Inch. 
). 

.0024 
.0056 
.0088 
.0123 
.0156 


.0180 
.0223 
.0256 
.0202 
.0326 


.0306 
.0467 
.0543 
.0618 
.0602 


.0765 
.0844 
.0018 
.1012 
.1088 


.1108 
.1317 


Set. 


Inch. 
0. 


0. 


Deflections  at 
middle. 


Horizon- 
tal. 


Inch 
0. 


Vertical. 


0. 


.0002 


.0008 


.0010 


0. 
6.' 


0. 
0. 


—  .01 

—  .02  I 

—  .02  ! 

—  .03  1 

—  .03  I 
0.  ! 

—  .05  ' 

—  .10  I 

I 


Inch. 
0. 


0. 


.01 
.02" 


.03 
.03 


.03 
.04 
.05 
.05 
.07 
0. 

.00 
.10 


Remark  8. 


Initial  load. 


Ultimate  etrength. 


Fibers  crushed,  taking  an  oblique  direction  2''  to  10''  from  end  of 
post. 
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NEW   POSTS. 


25^0.  9203. 

Long  Leaf  Pine. 


K-  ^'79   -H 


Post  from  middle  of  height  of  tree.     Stick  from  yard. 

Length,  120".06. 

Weight,  282  pounds  =  42.3  pounds  per  cubic  foot. 

Counter  weight  at  middle,  141  pounds. 

Average  rate  of  growth,  6|  rings  per  inch. 

Sectional  area,  9".79  x  9".80  =95.94  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  !Nos.  9204  and  9208. 

Post  contains  G  knots  |"  to  IJ"  diameter. 


Applied  loads. 


Total. 


1,919 

9,594 

19,188 

28,782 

38, 376 

47,970 

1.919 

67.564 

67,158 

76, 752 

86. 346 

95,  040 

1,910 

115,128 

134. 316 

153,  504 

172.  692 

191.880 

1.919 

211.068 

230.256 

249.  444 

268,  632 

287, 820 

1,010 

307, 008 

326, 106 

345,384 

364.  572 

383,  760 

1,919 

402, 918 


Per 

square 

inch. 


PoundM. 
20 
100 
200 
300 
400 

fm 

20 
GOO 
700 
800 
900 
1,000 

20 
1.200 
1,400 
1,600 
1,800 
2,000 

20 
2,200 
2,400 
2,600 
2,800 
3,000 

20 
3.200 
3, 4<)0 
3,600 
3,800 
4,000 

20 
4,200 


T«  »..i«fAii  ian.r*u    '       Deflections  at 
In  gauged  length.  ,„i^Hi« 


middle. 


.0167 
.0197 
.  0225 
.0254 
.0283 

.0346" 

.0400 

.0460 

.0519 

.0580 

.0640' 

.0703 

.0762 

.0824 

.0884 


0. 


.0001 


.0943 
.1009 
.1074 
.1148 
.  1219 


1 

Compres- 
sion. 

Set. 

Horison- 
tal. 

1 

Vertical. 

Inch. 
0. 
.0024 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

.0052 

::;::;::: 

.0081 

.0110 

, , 

.0140 

0. 

1 

0. 

"0: 

0. 


Kemarks. 


Initial  load. 


1314 


0.         1 

0 

.0004 

.01     , 

0. 

1 

....:.";.;                      1 

.02 

0. 

0. 
0. 

.0008 

i 

'                   ' 

.03 
.03 
0. 
.04 

0. 

0. 

.0020 

0. 
.02 

Ultimati^  strenjrth. 


Fibers  crushed  at  an  1^"  knot  20"  from  the  end  of  post. 


/Vj? 
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COMPRESSION  TESTS  OF  SHORT  SPECIMENS  CUT  FROM  POST  9203. 


No.  of 

test. 

1 

Description. 

9203a.. 
92030  .. 

Clear  stock 

3  knots,  ".«  to  ".76  diameter. 

Dimensions. 

Sec- 
tional 
area. 

Ultimato  strength. 

Length. 

Compressed, 
surface. 

Total. 

Per 

square 

inch. 

Inches. 
36.08 
35.03 

1 

Inches. '  Inches. 

0.80        9.79 

9.80        9.79 

So.  in. 

95.94 

95.04 

Pounds. 
449,800 
416, 400 

Pounds. 
4,688 
4,340 

SMALL  SPECIMENS  FROM  SECTION  b. 


I.  1  knot,  ".60  diameter 

n.  1  knot,  ".80  diameter 

ILL  NoknoU 

IV.  No  knots 

V.  2   knots,   ".60    and  ".80 
diameter 

VI.  1  knot  ".75  diameter 

VIL  No  knots 

vni.  Noknoto 

IX.  No  knots 


17.87 
17.87 
17.87 
17.87 

17.87 
17.87 
17.87 
17.87 
17.87 


8.16 

3.14 

3.15 

3.27 

3.14 

3.14 

3.14 

3.23 

3.21 

3.24 

8.12 

3.25 

3.11 

3.15 

3.16 

3.27 

3.18 

3.12 

9.22 

42, 310 

10.30 

46, 240 

9.86 

45,400 

10.14 

44,100 

10. 40 

36,350 

10.14 

43, 510 

9.80 

47, 710 

10.33 

47,090 

0.77 

48,030 

4,589 
4,489 
4.604 
4,349 

3,495 
4,291 
4,868 
4,558 
4,916 


Specimeus  III  aud  IX  crushed  at  places  along  the  length  where  a 
cant  hook  had  made  holes  in  the  wood. 
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No.  9204. 

Long  Leaf  Pine. 


^^$^79  -A 


Post  from  the  top  of  tree.    Stick  from  yard. 

Length,  120".02. 

Weight,  269^  pounds  =  40.3  pounds  per  cubic  foot. 

Counter  weight  at  middle,  135  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".79  x  9''.82  =  96.14  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  Kos.  9203  and  9208. 

Post  contains  8  knots  |^'  to  2^"  diameter. 


Applied  loads.        In  gauged  length. 


Total. 


Found*. 

1,923 

0.614 

19,228 

28.842 

38,456 

48,070 

1,923 

57,684 

67.298 

76, 012 

86,520 

96,140 

1,923 

115,368 

134,590 

153,  824 

173.  052 

102, 280 

1,923 

211,508 

230, 736 

249,964 

269.192 

288,420 

1,923 

307,648 

326.876 

346.104 

365,832 


sqnare     Compres-       j^^ 


Fovnds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

9U0 

1,000 

20 

1,200 

1,400 

1,600 

1,800 

2.000 

20 

2.200 

2,400 

2,600 

2,800 

3,000 

20 

3,200 

3,400 

3,600 

3,800 


Inch. 
0. 

.0020 
.0048 
.0077 
.0107 
.0130 

'.oiio' 

.0201 
.0233 
.0265 
.0296 


.0360 
.0427 
.0492 
.0558 
.0625 


.0692 
.0760 
.0829 
.0895 
.0965 


.1032 
.1102 
.1181 
.1258 


Inck. 
0. 


Deflections  at 
middle. 


I 


Horizon- 
tal. 


VerticaL 


Inch. 
0. 


\     Inch. 

I        0. 


. 

0. 

0. 

0. 

........ ..I... ....... 

.01 
.01 

0. 

0. 

.0001 

.02 

0. 

.02 
0. 
.03 
.04 

0. 

.0005 

0. 
0. 

0. 

1 

.05 
0. 

0. 

.0011 

0. 

1 

.06 
.08 


.02 
.05 


Keniarks. 


Inilial  load. 


Ultimate  strength. 


Fibers  crushed  at  large  knot  36^'  from  the  end  of  post. 
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COMPRESSION  TESTS  OF  SHORT  SPECIMENS  CUT  FROM  POST  9204, 


No.  of 
teat. 


0201a.. 
P-.'016.. 
92046.. 


0204d.^ 


DosoHption. 


2  knots,  I "  aucl  1| "  diameter. 

1  knot,  1 "  diameter 

2  knots,  1 "  and  >| "  diameter. 


Dimensions. 


Length. 


Inches. 
10.80 
10.06 
10.02 


Compressed 
surface. 


Tnehet. 
0.82 
0.82 
0.82 


Inehei. 
0.70 
0.79 
0.70 


Sec- 
tional 
area. 


iSq.  in. 
06.14 
06.14 
96.14 


SMALL  SPECIMENS  FROM  SECTION  d. 


I.  No  knots 

II.  No  knots 

III.  No  knots 

IV.  NoknotH 

V.  No  knots 

V ,.  1  knot,  ".00  diameter. . . 

VI.  No  knots 

VII.  No  knots 

VIII.  No  knots 

Vni,.  1  knot,  ".80  diameter 

IX.  No  knots 

IX 1.  1  knot,  ".80  diameter  . 


—  ._— __.^ 

17.80 

3.17 

3.18 

10.08 

17.80 

3.18 

3.17 

10.08 

17.80 

3.18 

3.18 

10.11 

17.80 

'  3.16 

8.20 

10.24 

0.00 

3.10 

3.14 

10.02 

7.83 

3.10 

3.14 

10.02 

17.89 

3.20 

3.18 

10.18 

17.80 

3.10 

3.10 

10.18 

0.08 

3.20 

3.10 

10.  IL 

7.78 

3.20 

3.16 

10.11 

0.08 

3.20 

3.10 

10.21 

7.78 

3.20 

3.10 

10. 21 

Ultimate  strength. 


Total. 


Pounds. 
306,600 
400.400 
?80,e00 


45,200 
45, 870 
47, 220 
43,060 
35,60U 
33.  140 
45.700 
30,380 
42,640 
41,120 
44,500 
41,710 


Per 

i^qnare 

inch. 


Ptmnds. 
4,125 
4,258 
4,055 


4,484 
4,551 
4,671 
4,205 
3,553 
3,  307 
4,480 
3,868 
4.218 
4,067 
4,358 
4.085 


No.  9208. 

Long-Leaf  Pine. 


r^  s.ys  -^ 


Post  from  bntt  of  tree.    Stick  from  yard. 

Length,  119".9C. 

Weight,  316  poands  =  47.4  poaiids  per  cubic  foot. 

Counter  weight  at  middle,  157  pounds. 

Average  rate  of  growth,  8  to  8^  rings  per  inch. 

Sectional  area,  9".77  x  9".79  =  96.65  square  inches. 

Gauged  length,  50". 

Taken  from  8ame  stick  as  posts  Nos.  9203  and  9204. 

Post  contains  no  knots  in  sight. 


Applied  loads.         In  gauged  length. 


inch.         •"""• 


Pounds. 

Potmds. 

1,013 

20 

0,565 

100 

10,130 

200 

28,605 

300 

38,260 

400 

47,825 

500 

1.013 

20 

57,300 

600 

Inch. 
0. 
.0013 
.0034 
.U050 
.0082 
.0100 


.0135 


Deflections  at 
middle. 


39  v. 


,  Horison- 
'       Ul. 


Inch. 
0. 


Inch. 
0. 


0. 


0. 


Vertical. 


Remarks. 


Inch. 
0. 


Initial  IomI. 


H.  Doc.  164- 


-28 
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No.  9208— Continued. 


Applie<l  loads. 


Total. 


Pound  9. 

66,055 

76,  520 

86,  085 

05,  650 

1.013 

1U,780 

133,  010 

153, 040 

172, 170 

191,  300 

1,013 

210,430 

229,560 

248,000 

267,820 

286, 050 

1,913 

286,050 


306,  080 


306,080 
202,600 

306,080 


325,  210 
"344,340' 


363, 470 
382,' 600 


401,730 


420, 860 


430,000 


Per 

sqaare 

inch. 


PovndM. 
700 
8G0 
900 
1,000 
20 
1,200 
1,400 
1,600 
1,800 
2,000 
20 
2,200 
2,400 
2,600 
2,800 
3,000 
20 
3,000 
3,000 
3,000 
3,000 
8,000 
3,000 
3,000 
3.000 
3.000 
3,200 
3,200 
3,200 
3.200 
3,200 
3,200 
3,050 

3,200 
3, 200 
3, 400 
3,400 
3,600 
3,600 
3,800 
3,800 
4,000 
4,000 
4,000 
4.200 
4,200 
4.40O 
4,400 
4,600 


In  gauged  length. 


Deflections  at 
middle. 


Conipres- 
sioD. 


Inch. 
.0161 
.0186 
.0213 
.0230 


.0201 
.0345 
.0402 
.0455 
.0312 


.0567 
.0625 
.0684 
.0730 
.0798 


.0797 
.0804 
.  0805 
.0800 
.0807 
.0808 
.0800 
.0810 
.0810 
.0863 
.  0806 
.0807 
.0868 
.  0869 


.0800 
.0800 
.0044 
.  0945 
.0906 
.0098 
.  10.'i2 
.1058 


1118 
1120 
1175 
1183 
1235 
1240 
1320 


Set. 


Horizon- 
tal. 


Inch. 


.0002 


.0004 


.0006 


Inch. 


.01 


0. 


Veiiical. 


Inch. 


0. 
0. 


.02 
.03 


0. 
0. 


.03 
0. 


.04 


0. 
0. 


0. 


.04 
0. 
.04 


.05 


.05 


0. 
0. 
0. 


0. 


0. 


.07 
".'67' 


0. 


.08 
.16 
.16' 


0. 

6. 

0.' 


liemarks. 


After  5  minntes. 

After  10  uiinutes. 
,'  After  15 minutes. 

After  20  minutes. 
,    After  125  minutes. 

After  30  minutes. 

After  40  minutes. 
.    After  1  hour. 

After  5  minutes. 

After  10  minutes. 
!  After  20  minutes. 
i  After  30  m in uteA. 

Load  left  on  post  Saturday  night. 

Load  on  post  Monday  moruin;;, 
I      after  40  hours. 


After  20  minnt««. 


Alter  5  minutes. 

After  5  minutes. 

After  5  minutes. 

'  After  5  minutes. 
I  After  10  minutes. 

After  5  minutes. 

After  5  minutes. 
Ultimate  strength. 


Fibers  criisbed  30"  from  end  of  post.    Cutting  the  post  ai)art,  there 
was  found  a  sound  knot  near  the  center  |"  diameter. 
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No.  9177. 

Bpbuos  Post. 


K  A'7J'-1 


Length,  119''.88. 

Weight,  198  pounds  =  30  pounds  per  cubic  foot. 

Counterweight  at  middle,  100  pounds. 

Average  rate  of  growth,  13  rings  per  inch. 

Sectional  area,  9".75  x  9".  76  =  95.16  square  inches. 

Gauged  length,  50'^ 

Post  coi^tains  46  knots  f  to  IJ^'  diameter. 


Applied  loads. 

In  gauged  lenglh. 

Deflections  at 
middle. 

• 

Remarks. 

Total. 

Per 

square 

inch. 

Coraprea* 
sion. 

Set. 

Horizon- 
Ul. 

Vertical. 

Pound*. 

1,903 

9,516 

19,032 

28.518 

38,064 

47,580 

1,903 

57,006 

66,612 

76,128 

85,644 

95, 160 

1.903 

104,676 

114, 192 

123,708 

133  224 

Pound*. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,100 

1,200 

1.300 

1    ilM) 

Inch. 
0. 
.0029 
.0070 
.0108 
.0148 
.0188 

Inch. 
0. 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

ITltimato  strength. 

.01 
.01 
.02 

0. 
0. 
0. 

.0003 

.0230 

.02 
.03 
.03 
.03 

0. 
0. 
0. 
0. 

.0270 

.0311 
.0352 
.0302 

.03    ,        0. 

.0008 

.0432 

.03 

0. 
0. 
0. 
0. 
0. 

.0475 
.0518 

.03 



.04 
.04 
.04 

.0558 
.0602 

142.740    1      l-5fNi 

1.003 
152. 256 
161, 772 
171,288 
180,804 
190.320 

1,003 
200,352 
216,800 

20 
1,600 
1,700 
1.800 
1,900 
2,000 

20 

.0012 

.0644 
.0690 
.0733 
.0788 
.0844 

.04 
.05 
.05 

0. 
0. 
0. 

.  05    .        0. 

.06 

0. 

.0025 

2,200 
2,278 

1 

.0908 

.07 

-  .01 

1 

'*****•*"■ 

Fibers  crushed  at  group  of  knots  27''  from  the  end  of  the  post. 
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Ko.  9188. 

Spbuoe  Post. 


Length,  119".26. 

Weight,  212  pounds  =  33.8  pounds  per  cubic  foot. 

Counterweight  at  middle,  106  pounds. 

Average  rate  of  growth,  20  rings  per  inch. 

Sectional  area,  0".52  x  9".53  =  90.72  square  inches. 

Gauged  length,  50'^ 

Post  taken  from  same  stick  as  Ko.  9190. 

Post  contains  47  knots,  J"  to  1  J"  diameter. 


Applied,  loads. 


Total. 


Pounds. 

1.814 

9,072 

18,  Ui 

27.  216 

36,288 

45,  SCO 

1,814 

54,432 

63,504 

72,  576 

81,648 

90,720 

1,814 

99,792 

108, 864 

117,936 

127,008 

136,080 

1,814 

145, 152 

154,224 

163,290 

172,368 

181, 440 

1.814 

190,  512 

199,584 

208,856 

217,  728 

226,800 

235,872 


I 


Per 

square 

inch. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1,000 

20 

1,100 

1,200 

1,300 

1,400 

1,500 

20 

1,600 

1,700 

1,800 

1,900 

2,000 

20 

2,100 

2,200 

2,300 

2.400 

2,500 

2,000 


In  gauged  length. 


f 


Deilectiona  at 
middle. 


Compres- 
sion. 


Inch. 
0. 

.0024 
.0054 
.0084 
.0115 
.0148 


.0178 
.0209 
.0239 
.0272 
.0304 


.0336 
.0367 
.0400 
.0434 
.0471 


.0502 
.0536 
.0570 
.0603 
.0638 


.0676 
.0718 
.0770 
.0829 
.0885 
.0959 


Set. 


Jneh.' 
0. 


0. 


0003 


0009 


,0010 


Uorisou- 
tal. 


Inch. 
0. 


0. 


0. 
0. 


0. 
0. 
0. 
0. 
0. 


Vertical. 


Inch. 
0. 


0.        \ 


0. 
0. 
0. 
0. 
0. 
-  .01 


0. 


0. 


.01 
.01 


.01 
.01 
.01 
.01 
.01 


.01 
.01 
.01 
.01 
.01 
.02 


Kemarks. 


Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  groui)S  of  knots  at  three  places  along  length  of 
post. 
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Ko.  9190. 
Spruce  Post. 


srsa 


Length,  118".53. 

Weight,  213  pouncl8=34.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  106  x)ound8. 

Average  rate  of  growth,  20  rings  per  inch. 

Sectional  area,  9''.52  x  9'^53=90.72  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  No.  9188. 

Post  contains  51  knots  ^"  to  1"  diameter. 


Applietl  loads.        In  ganged  length. 


l>eflection8  at 
middle. 


Total. 


Pounds. 

1,814 

9.072 

18, 144 

27,210 

30,288 

45,300 

1.814 

54,432 

03.504 

72, 570 

81,048 

90,720 

1,814 

99,702 

lOn.864 

117,  o;w 

127,008 

130. 080 

1,814 

145, 152 

154, 2tM 

163,296 

172, 368 

181,440 

1,814 

190, 512 

109.584 

208,856 

217,728 

226,800 

235,872 

244,944 

253,800 


Per 

square 

iuoh. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

000 

700 

800 

9()0 

1,000 

20 

1,100 

1,200 

1,300 

1,400 

1,500 

20 

1,600 

1,700 

1.800 

1,900 

2,000 

20 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,708 


(Compres- 
sion. 


Set. 


Horizon- 
tal. 


Vertical. 


Remarks. 


I 


Inch. 
0. 
.0021 

Inoh. 
0. 

0. 

Jneh.    , 
0. 

.0046 

' : 

.0074 

1 

.0097 

.0125 

0. 

0. 

.0003 

.0152 
.0180 
.0208 

.0238 

.0260 

0. 

0. 

.0005 

.0205 

.0329 

.02 
.03 
.03 
.05 

6. 
0. 
0. 
0. 

.0360 

.0301 

.0422 

.0006 

.0451 

."65" 

.05 
.05 
.05 
.05 

6. 
0. 
0. 
0. 
0. 

.0480 

.0510 

.0539 

.0559 

.0007 

.0578 

.05 
.05 
.06 
.06 
.06 
.07 
.08 

0. 

0. 
.02 
.03 
.03 
.04 
.07 

.0604 

.0640 

.0674 

.0709 

.0751 

.0808 

Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  knots  2V*  to  27'^  from  end  of  post. 


438 


NEW   POSTS. 


No.  9190  a. 

Betest  op  Spruce  Post  Ko.  9190,  Reduced  in  Lbnoth,  Cutting 
OFF  THE  Part  Fractured  in  the  Orioinal  Test. 


srsj 


Length,  85''.72. 

Sectional  area,  9".52  x  9".53  =  90.72  square  inches. 

Ultimate  strength,  299,400  xionnds  =  3,300  ponnds  per  square  inch. 

Fibres  crashed  at  knot  near  middle  of  its  length. 


NEW  POSTS. 
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No.  9189. 

SPBtTOE  Post. 


9776 


Length,  119''.94. 

Weight,  222  ponnds  =  33.5  poiiuds  per  cubic  foot. 

GouDterweight  at  middle,  111  pounds. 

Average  rate  of  growth,  10  rings  per  inch. 

Sectional  area,  9".76  x  9".78  =  95.45  square  inches. 

Gauged  length,  50". 

Post  taken  from  the  same  stick  as  No.  9190. 

Post  contains  48  knots  \"  to  \\"  diameter. 


Applied  IoocIb. 


ToUl. 


1,909 

9,545 

19,090 

28,635 

38,180 

47,725 

1,900 

67,270 

06,815 

76,360 

85,905 

95,450 

1,909 

104,995 

114,540 

124,085 

133,630 

143, 175 

1,909 

152,720 

162,265 

171, 810 

181, 355 

190.900 

1,009 

200,445 

209,900 

219, 535 

229,080 

238,625 

1.909 

248, 170 

257.715 

267,260 

276,900 


Per 

Bqiiare 

inch. 


20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,100 

1.200 

1.300 

1,400 

1.500 

20 

1,600 

1,700 

1,800 

1,900 

2, 000 

20 

2,100 

2,200 

2,300 

2,400 

2.500 

20 

2,600 

2.700 

2,800 

2,901 


In  gange 
Coropres- 

HIOU. 

7ncA. 
0. 

.0021 
.0045 
.0064 
.0090 
.0117 

(1  length. 

Set. 

/neA. 
0. 

Deflections  at 
middle. 

Horison- 
tal. 

VerUcal. 

Inch. 
0. 

Iweh. 
0. 

i"""" '""""" 

0.                0. 

.0014 

.0145 
.0175 
.  0214 
.  0248 
.0282 

1 

1 

1 

1 

0.                0. 

.0020 

.0316 
.0340 
.  0383 
.0414 
.0445 

0. 

.01 

.0028 

.0474 
.0504 
.0512 

.0535 

0.         1          .02 

0.                     02 

t 

.0565 

.0030 

.0600 

.0630 

.0674 
.0719 
.0772 

::;;:::::::! 

0. 

.02 

.0049 

.0830 

.0908 

.01 
.06 

.02 
.03 

.1046 

•                  ■    '    i 

1 

1 

Remarks. 


liiUinlluad. 


Ultimate  strength. 


Fibers  crushed  at  a  group  of  knots  near  the  middle  of  its  length  and 
in  vicinity  of  each  end. 


1 
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No.  91 9C. 

Spruce  Post 


h-  9:7a  -M 


Length,  120".04. 

Weight,  232  poimds  =  35  pounds  i>er  cubic  foot. 

Counter\yeigUt  at  middle,  116  pounds. 

Average  rate  ol  growth,  IG  rings  per  inch. 

Sectional  area,  9".76  x  9".78  =  95.45  square  inches. 

(4auged  length,  60''. 

Taken  from  same  stick  as  No.  9189. 

Post  contains  27  knots  ^"  to  \"  diameter. 


Applied  loads.         In  gauged  length.         ^^dite*  "' 


ToUl. 


Per 

square 

inch. 


Poutidt. 

Vound*. 

],9U0 

20 

9,545 

100 

19,  030 

200 

28, 6.35 

300 

:)8, 180 

400 

47,  725 

500 

1,900 

20 

57,  270 

GOO 

06,815 

700 

70,  SOO 

800 

85,905 

000 

95,450 

1,000 

1,900 

20 

104,995 

1,100 

114.  540 

1,200 

124, 085 

1,300 

133, 63(1 

1,400 

143,  175 

1,500 

1,909 

20 

152,720 

1.000 

162.265 

1,700 

171,810 

1,800 

181,355 

1,900 

190,900 

2,000 

1,909 

20 

200,445 

2,100 

209,990 

2,200 

219,  535 

2,300 

229.080 

2,400 

238,625 

2,500 

1,909 

.    20 

248.170 

2,000 

257, 715 

2,700 

267,260 

2,800 

276, 805 

2,900 

286.  S.'H) 

3,000 

1,909 

20 

295,895 

3,100 

303.000 

3,174 

Compres- 
sion. 

Set. 

Inch. 
0. 

Horizon- 
tal. 

VerUcal. 

0. 
.0081 

Incli. 
0. 

JufA. 
0. 

.0062 

1 

.0090 

.0110 

I.  .  1 . 

.0141 

6. 

0. 

.0002 

1 

.61 66 

........... 

.   -     .1 

.0103 

r      '     ' 

.0220 

1 

.0245 

.0271 

0. 

0. 

.0004 

.6296 

.0323 

.0351 

0. 

.01 

.0378 

.0404 

0. 
0. 

.02 
0. 

.6665 

.0420 

.0455 

0. 
0. 
0. 
0. 

.03 
.04 
.05 
.06 

.0481 

.0508 

.0534 

.0006 

.0558 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.07 
.08 
.09 
.09 
.10 
.01 
.10 
.11 
.11 
.12 
.13 

.0586 

.0610 

.0642 

.0670 

.0009 

.0604 

.0725 

.0760 

.0796 

.0884 

.0025 

.01 

.0873 

.19 

Remarks. 


Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  a  group  of  knots  22"  from  end  of  post. 
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No.  9196a. 
Short  Piece  Taken  from  Spruce  Post  No.  9196. 


Length,  14".12. 

Sectional  area,  9".76  x  9".78  =  95.45  squnrc,  inches. 

Ultimate  strength,  329.900  =  3,456  pounds  per  square  inch. 

No.  9191. 
Spruce  Post. 


1^  9:52  -i 


Length,  120". 

Weiglit,  165J  pounds  =  26.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  83  pounds. 

Average  rate  of  growth,  6J  rings  per  inch. 

Sectional  area,  9".48  x  9".52  =  90.25  square  inches. 

Ganged  length,  50". 

Taken  from  same  stick  as  No.  9195. 

Post  contains  70  knots  \"  to  \\"  diameter. 


AppIicHl  loads.         lu  gauged  length. 


Total. 


Per 

Bquare 

iucli. 


Comprefl- 
sioQ. 


Set. 


DeflectioDH  at 
middle. 


Horison- 
tal. 


Vortical. 


Remarks. 


1.H05 

0.025 

18,050 

27.075 

86,100 

45.125 

1,805 

54. 150 

03,175 

72,200 

81,225 

90,250 

1.805 

09,275 

108.300 

117, 325 

120,350 

135, 375 

1,805 

144, 440 

153,426 

102.450 

171, 476 

180,500 

1,806 

180,626 

193,400 


Pound: 

20 
100 

Inch. 

0. 
.0040 
.0080 
.0120 
.0159 
.0201 

0. 

Inch. 
0. 

1 
0. 

200 

300 

400 

5G0 

0. 

0. 

20 

.0003 

000 

.0211 

.  028:j 

.0329 
.0378 
.0409 

700 

800 

.01 

0. 

900 

1,000 

.02 

0. 

20 

.0004 

1.100 

.0446 
.0400 
.0534 
.0570 
.0620 

1,200 

1.3O0 

1 

1,400 

1,500 

.02 

1        0. 

20 

.oooi" 

1,600 

.0660 
.0707 
.0753 
.0810 
.0876 

1 

1,700 

! 

1,800 

.03 

0. 

1,900 

1      2,000 

.04 

0. 

1            20 

.0018 

1      2.100 

.0088 

2,143 

1 
1 

1 

1 

1 

1  •  •              •  •  •  ♦ 

1 

Initial  load. 


Ultimate  strength. 


Fibers  crashed  at  knots  Z2"  from  eud  of  post 
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No.  9195. 

Spbuce  Post. 


Length,  120".07. 

Weight,  166  pounds  =  27.3  ponnds  per  cubic  foot. 
Oounterweiglit  at  middle,  83  ponnds. 
Average  rate  of  growth,  6J  rings  per  inch. 
Sectional  area,  9".23  x  9".48  =  87.60  square  inches. 
Gauged  length,  50". 
Taken  from  same  stick  as  No.  9191. 

Post  contains  50  knots  j^"  to  1^"  diameter.    The  knots  were  princi- 
pally large  ones. 


Applied  loads. 

In  gauged  length. 

Deflections  »t 
middle. 

Total. 

Per 

nquare 

Inch. 

Comprea- 
sion. 

Set. 

Horison- 
tal. 

Vertical. 

Remarks. 

Pounds. 

1.750 

8,750 

17,500 

Pounds. 
20 
100 

200 

Inch. 
0. 

.0035 
.0079 
.0123 
.0168 
.0210 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

i 

20. 250    1          300 

35,000 

43,750 

1,750 

400 

500 

20 

0. 

0. 

• 

.0002 

52.600              600 
61, 250    <          700 

"'."6255 
.0300 
.0347 
.0304 
.0439 


70,000 

800 

78, 750              000 

87, 500          1, 000 

1, 750                20 



0. 

0. 

.0005 

96,250 
106,000- 
118, 750 
122.500 

1,100 
1,200 
1,300 
1.400 

.0488 
.0536 
.0587 
.0639 
.0701 
.......... 

.01 

"'6.' 

131.250    ;      1,500 

.02 

0. 

1,750    1           20   « 

.0011 

140,000           1,600 
148, 750          1, 700 
157.500    :      1,800 
166, 250    1      1. 000 

.0759 
.0840 
.0986 
.1255 

Ultimate  strength. 

.03    1        0. 
.03        —.02 
.03         OA 

Fibers  crushed  at  two  groups  of  knots  along  middle  part  of  post. 
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Ko.  9192. 
Speucb  Post. 


K-A*J«  -^ 


Length,  120".a4. 

Weight,  213  pounds  =  33.5  pounds  per  cubic  foot. 

Counterweight  at  middle,  106  pounds. 

Average  rate  of  growth,  22  rings  per  inch. 

Sectional  area,  9".56  x  0".56  =  91.39  square  inches. 

Gauged  length,  60". 

Taken  from  same  stick  as  No.  9194. 

Post  contains  30  knots  |"  to  |''  diameter. 


Applied  loads,      i  In  gangeil  length. 


Total. 


Per 

nquare 
inch. 


PoundM. 

Poundt 

1.828 

20 

9,139 

100 

18,278 

200 

27, 417 

300 

36.556 

400 

45.695 

500 

1,828 

20 

54,834 

000 

63,973 

700 

78,112    . 

800 

82,251 

900 

91,390 

1,000 

1,828 

20 

100, 529 

1.100 

109,668 

1.200 

118.807 

1,300 

127,946 

1.400 

137,085 

1,500 

1,828 

20 

146,224 

1,000 

155.363 

1,700 

164,502 

1,800 

173,641 

1.900 

182. 780 

2,000 

1,828 

20 

191, 919 

2,100 

201,058 

2.200 

210, 197 

2.300 

219,336 

2,400 

228,475 

2,500 

1.828 

20 

237,614 

;      2,600 

246,753 

'      2,700 

aion. 


Deflectiona  at 
middle. 


Compres-       ^^^ 


Horixon- 
tal. 


RemarkH. 


Vertical. 


Ineh. 

0. 
.0018 

Ineh. 

Ithch. 

0.        1 

1 

Ituh, 
0. 

.0047 

::::::;:::!:::::":::i 

.0076 

.0104 

.0133 

0. 

0. 

0. 

.0163 

.0192 

.  0222 

.  0251 

.0283 

0. 

0. 

.0001 

'.osii* 

1      .  0342 

1      .0374 

.0405 

.0435 

0. 

0. 

.0003 

.0465 

.0601 
.0533 
.0564 
.0599 

...„. 

0. 

.0008 

.0630 
.0668 
.0717 
.0758 
.0611 

■■"*""**** 

■-l.oi 

—  .01 

0. 

0.         1 

.0026 

1 

.0869 

• 

.0985 

—  .02 

'*—  .02 

t 

Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  knots  28''  from  end  of  post. 
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NEW   POSTS. 


No.  9194. 

Spruce  Post. 


^-.9rjj  -J 


Length,  120".05. 

Weight,  222  pounds  =  35.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  111  pounds. 

Average  rate  of  growth,  23  rings  per  inch. 

Sectional  area,  9".63  x  9".53  =  90.82  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  No.  9192. 

Post  contains  16  knots  ^'^  to  |''  diameter. 


Pounds. 

1,816 

9,082 

18,164 

27,240 

30,  328 

45,  410 

1,816 

54, 492 

63,  674 

72.6S6 

81,  738 

00.820 

1.K16 

09,902 

108.984 

118.000 

127, 148 

136.  230 

1,816 

145.  312 

154,  894 

163,  476 

172. 558 

181,  040 

1.810 

190,722 

190,  804 

208. 886 

217, 068 

227.  050 

1,816 

236, 132 

245,  214 

254,296 

263,  378 

272,460 

281, 542 


loada. 

In  gauged  length. 

Deflections  at 
niiddlo. 

Per 

square 

inch. 

Compres- 
sion. 

Set. 

Horizon- 
tal. 

1 
Vertical. ' 

Poundg. 
20 
100 

Inch. 
0. 

.0024 
.oa'»4 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

200 

300    1      .  0061 

i 

400    '      .  0109 

500     1       . 0130 

0. 

-  .01 

20 

0. 

600 

.0161 

0. 

—  .02 

700           .0187 

800           .  0214 

900 

.0240 
.0266 

0. 

—  .03 

1,000 

20 

0. 

1,100 

.0282 

.01 
.01 
.01 
.02 
.02 

—  .04 

-  .05 

-  .06 
.07 

—  .07 

1,200           .0310 

1,300           .a345 

1, 400           .  0372 

1,500 
20 

.0400 

"".6662"' 

1,600 

.0426 

.02 

.08 

1, 700     ;       .  0453 

1,800           .0482 

.03 

—  .00 

1.000    '       .0510 
2,  000            .  OaTiO 

.03 
0. 

.04    • 

.05 

.06 

—  .10 
0. 

—  .10 

—  .10 

—  .11 

20 

.0003 

2,100 

.0564 
.0503 
.0624 

2,200 
2,300 

2,400 

2, 500           .  0660 

.  07              - 12 

20 

.0008 

0. 

0. 

—  .14 

—  .17 

—  .18 

—  .20 

—  .21 
_  .23 

2,600 

.0723 
.0757 
.0808 
.0851 
.0R09 

.08 

2,700 

.08 
.09 
.10 
.10 
.11 

2,800 

2,900 

3,000 

3, 100           .  1041 

' 

1                   ' 

Kemarks. 


Initial  load. 


Fltimate  strength. 


Fibers  crushed  19^'  from  end  of  post. 
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No.  9193. 
Spbucb  Post. 


i> 


^'^^  9752  ~* 
Length,  120''.02. 

Weiglit,  190  pounds  =  30.2  pounds  per  cubic  foot. 
Counterweight  at  middle,  95  pounds. 
Average'rate  of  growth,  16  rings  per  inch. 
Sectional  area,  9".52  x  9".52  =  90.63  square  inches. 
Gauged  length,  50''. 

Taken  from  stick  which  furnished  only  one  post. 
Post  contains  48  knots,  ^"  to  IJ"  diameter.    The  larger  number  of 
knots  were  below  i"  diameter. 


5 


Applied  loads. 


In  gaage<l  length. 


Total. 


1,812 

0,063 

18, 126 

27, 189 

30, 252 

45,315 

1,812 

54, 378 

03,441 

72,504 

81,567 

90,630 

1,812 

90,003 

108,756 

117,819 

120,  882 

135,945 


1,812 
145,008 
154,071 
163, 134 
172, 107 
181,260 


1,812 

90.630 

78,500 

90,630 

181,260 


Per 

1 
Com> 

square 
inch. 

pressiou. 

Vound: 

Inch, 

20 

0. 

100 

.0018 

200 

.0051 

300 

.0085 

400 

.0120 

500 

.0156 

20 

600 

.0192 

700 

.0228 

800 

.0264 

000 

.0300 

1,000 

.0338 

20 

1,100 

.0372 

1,200 

.0412 

1,300 

.0450 

1,400 

.0489 

1,500 

.0528 

1,500 

.0532 

20 

1,600 

.0568 

1,700 

.0607 

1,800 

.0648 

1,900 

.0680 

2,000 

.0729 

2,000 

.0745 

2,000 

.0752 

2,000 

.0760 

2,000 

.0764 

2,000 

.0768 

2,000 

.0771 

2,000 

.0778 

2,000 

.0783 

2,000 

.0787 

2,000 

.0793 

2,000 

.0807 

2,000 

.0812 

2,000 

.0818 

2,000 

.0823 

20 

1,000 

.0406* 

866 

1,000 

.0432 

2,000 

.0810 

2,000 

.0822 

2,  (KM) 

.0825 

2,000 

.0831    , 

Set 


Dellections  at 
middle. 


Horizon- 


tal. 


Vertical. 


Inch,     t     Inch,         Inch. 
0.  I    0.  0. 


0. 


0005 


0. 


0. 


0. 


.01 


0. 


,0013    i. 


.0038 


.02 


.02 


Initial  load. 


Alter  5  minutes. 


After  5  minutes. 

Aft'Cr  10  minutes. 

After  15  minutes. 

After  20  minutes. 

After  25  minutes. 

After  30  minutes. 

After  40  minutes. 

After  50  minutes. 

After  60  minutes. 

After  1  hoar  and  20  minuter. 

After  3  hours. 

After  2  hours  and  20  minutrti. 

After  2  hours  and  40  minutoH. 

After  3  hours. 

Remained  under  load  40  hours. 
Load  on  post  at  end  of  40  hours. 


After  5  minutes. 
After  Ip  minutes. 
After  20  minutes. 
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NEW   POSTS. 


No.  9193— Continued. 


Applied  loadft 

In  ganged  length. 

Deflections  at 
middle. 

ToUl. 

Per 

square 

inch. 

Com- 
presiiion. 

Set. 
Inch. 

Horizon- 
tal. 

Vertical 
Jneh. 

Kemarks. 

Pounds. 

Pounds. 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 

2,000 
2,000 

2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2.000 

Inch. 
.0834 
.0842 
.0844 
.0847 
.0851 
.0868 

.0888 

Inch. 

After  80  minutes. 

A  fter  50  minntea. 

After  1  hoor. 

After  1  hour  and  10  minutes. 

After  1  hoar  and  30  minutes. 

After  2  hours. 

Temperature  of  room  raised. 

Aft«r  2  hours  and  30  minutes. 

A  fter  3  hours. 

Temperature  of  room  falling. 
Micrometer  apparently  af- 
fected by  the  ohiuige  in  tem- 
perature of  room. 

After  4  Lours. 

After  4^  hours. 

After  5  nours. 

After  bh  hours. 

After  6  hours. 

After  6^  hours. 

After  7  hours. 

After  7  hoars  and  30  minutes. 

Sun  shone  on  micrometer  10 
minutes. 

AftAr  8  hoiim. 

.0897 
.0901 

.0903 
.0906 
.0909 
.0913 
.0910 
.0919 
-ftM7 



...... 



2  000     '         0027 

2,000 
1  860 

Load  lelt  on  postoAer  night,  15 

hours. 
Load  on  post  iu  the  morning. 

169,400 
181,260 

1 

2,000 
2,000 
1.800 
2,000 
1,800 
2,000 
1,800 
2,000 
2,100 
2,200 
2,200 
2,200 
2,200 
2,200 
2,200 

.0971 
.0975 
.0902 
.0975 
.0902 
.0977 
.0903 
.0977 
.1014 
.1057 
.1057 
.1063 
.1065 
.  1072 

107fi 

After  30  minutes. 

163,134 
181,260 
163  LU 

181,260 
163,134 

190,323 
199, 386 

After  5  minutes. 

After  10  minutes. 

After  15  minutes. 

After  25  minutes. 

!««•••■«••■ 

After  30  minutes. 

208,449 

2,300           .1113 
2,300    ;      .1124 
2,300           .1132 
2,300           .1143 
2, 300           .1 153 

1 



After  5  minutes. 

I 

After  10  minutes. 

After  15  miuutcs. 

After  20  minutes. 

2.300    ,       .1160 
2,300           .1172 
2,300           .1180 
2,300    ;      .1189 
2,300           -1190 

1 

After  25  minutes. 

' 

After  30  minutes. 

1 

After  85  minutes. 

' ; 

After  40  minutes. 



:;: 1 1 

After  45  minutes. 

2,300 
2,800 
2,300 
2,300 
2,300 
2,300 
2,800 
2,300 
2,300 

.1208 
.1218 
.1230 
.1242 
.1259 
,1279 

1 1 

AfterSOniiuntes. 

'         1 

After  55  minutes. 

1 

After  1  hour. 



1 1 

After  1  hour  5  minutes. 

:: ;;;;!!;!!;. .!;;!! 

After  I  hour  lU  niiuutes. 



1 

After  1  hour  15  minutes. 

.1307 
.1332 

1 
.■•••••*••  ■«•■*••*••  .■«.••«••• 

After  1  hour  20  minutea. 

1 

After  1  hour  25  minutes. 

.1362 

1 

After  1  hour  30  minutes. 

181, 200 

2,000    '      .1247 
2,000    ,      .1247 
2,000          .1247^ 
2, 000           - 1249 

1         1 

!!!!!!!!!! "!!""---' 

After  5  minutes. 

1 

After  10  minutes. 

After  15  minutes. 

2,000 
2.000 
2;  000 
2,000 
2,000 
2,000 
2,000 
2,100 
2,200 
2,300 
2,300 
2,300 

.1253 
.1257 

....•••••• 

After  80  minutes. 

After  45  minutes. 

.1258 
.1264 
.1271 
.1273 
.1277 
.1319 
.1360 
.1405 
.1469 

After  1  hour. 



After  1  hour  15  minutes. 



After  I  hour  45  minutes. 

*******     ** 

After  2  hours. 

After  2  hours  15  minutes. 

190,  323 
199,386 
208,449 

1 

After  4  minutes. 

208,  449 

1 

Ultimate  strength. 

1 

Fibers  crashed  at  a  group  of  knots  20"  from  end  of  post,  15"  outside 
e  gauged  length. 
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Table  Showing  Loss  in  Weight  aptbu  Being  Exposed  to 
Tempbbatube  of  220O  P.  OF  Slices  Cut  fuom  Posts  after 
Fbaotube. 


PINE  POSTS. 


^ 


Ten- 
sion 
tentKo. 


0L68 
0180 
0170 
9171 
0172 
0173 
0174 
9175 
0176 
0107 
0108 
0100 
0200 
0201 
0202 
0203 
0204 

9208 


PeBcription. 


LoDg-leaf  pine,  from  bntt  end  of  tree 

Long-leaf  pine,  tiom  roidUle  of  same  tree  as  No.  0168 

Long- leaf  pine,  from  top  of  same  tree  as  No.  0168 

liong-leaf  pine,  from  top  of  tree 

....do 

Long-leaf  pine,  from  butt  of  tree 

Long-leaf  pino,  from  top  of  tree 

Long-leaf  pine,  from  butt  of  tree 

Shortrloaf  pine,  from  middle  of  tree 

Sliort-leaf  pine,  from  top  of  same  tree  as  No.  0107 

Short-leaf  pinD,  from  butt  of  same  tree  as  No.  0197 

Short-leaf  pine,  from  middle  of  tree 

Short-leaf  pine,  from  butt  of  same  tree  aa  No.  9200 

Short-leaf  pino,  fi'om  top  of  same  tree  as  No.  0200 

Long-leaf  pine,  from  mictdlo  of  tree.    Stick  from  yard 

Long-leaf  pine,  from  top  of  same  tree  as  No.  0203.    Stivic  from 

yitfd 

Long-leuf  pine,  from  butt  of  same  treo  as  No.  0203.    Stick  irom 

yard 


Original 
weight  of 

I>ostner 
cubic  loot. 


Pound*. 
40.5 
45.5 
43.3 
40.4 
43.0 
45.0 
40.0 
42.1 
63.4 
32.4 
38.3 
41.0 
40.0 
50.2 
47.3 
42.3 

40.3 

47.4 


Loss  in 
weight. 


Per  cent. 
23.61 
20.07 
21.71 
21.55 
23.61 
23.81 
23.28 
18.81 
18.58 
3L04 
23.08 
28.22 
28.55 
25.53 
3L57 
20.26 

18.58 

18.25 


SPRUCE  POSTS. 


0177 
0188 
0100 
0180 
0106 
0101 
0195 
0192 
0104 
0103 


From  same  tree  as  No.  0188 
From  same  tree  as  No.  0180 
From  same  tree  as  No.  0101 
From  same  tree  as  No.  0102 


30.0 

10.18 

33.8    , 

2L38 

34.2 

25.82 

33.5 

10.68 

35.  U 

18.78 

26.4 

10.09 

27.3    , 

19.13 

33.5    1 

1&21 

35.2    1 

22.33 

30.2 

18.02 

I 
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BOSTON  FIHE  BRICK  CO.  BUILDING,  NO.  894 
FEDERAL  ST.,  BOSTON,  MASS. 
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OLD   YELLOW-PINE   POSTS. 
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No.  9308. 

hoTxa  Leaf  Pine. 


y/ChamfeK 


Length,  130".70. 

Weight,  284  pounds=:44.2  pounds  per  cubic  foot. 

Oonnterweighted  at  the  middle. 

Average  rate  of  growth,  10  rings  per  inch. 

Sectional  area,  85  square  inches. 

Gauged  length,  60". 


Applied  loads. 

In-  ganged  length. 

Deflections  at 
middle. 

Remarks. 

Total. 

Per 

square 

inch. 

Compres- 
eion. 

Set. 

Horison- 
tal. 

Vertical. 

Poundt. 

1,700 

8,500 

17,000 

25,600 

34,000 

42,500 

1,700 

61,000 

59.500 

68.000 

76,600 

86,000 

1,700 

102,000 

119, 000 

136,000 

153,000 

170,000 

1,700 

187.000 

204,000 

221,000 

238,000 

256.000 

1,700 

272,000 

289,000 

800,000 

323,000 

340,000 

1,700 

357,000 

874,000 

301.000 

408,000 

426, 000 

1,700 

442,000 

450.000 

476.000 

493.000 

510,000 

1,700 

527,000 

544,000 

561,000 

510,000 

PonndM. 

20 

100 

200 

800 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1,400 

1,600 

1,800 

2,000 

20 

2,200 

2,400 

2,600 

2,800 

3,000 

20 

3,200 

3,400 

8,600 

3,800 

4,000 

20 

4,200 

4,400 

4,600 

4,800 

5,000 

20 

5,200 

6,400 

6,600 

6,800 

6,000 

20 

6,200 

6,400 

6,600 

6,000 

6,000 

6,600 

6,800 

7,000 

20 

7,200 

7,364 

Ineh. 
0. 

.0013 
.0028 
.0046 
.0062 
.0081 

Ineh. 
0. 

Ineh. 
0. 

Ineh. 
0. 

IniUal  load. 

0. 

0. 

1 

0. 

.0009 
.0118 
.0137 
.0156 
.0174 

■ 



...... .... 



0.                   0. 

t 

0. 

1 

.0210 
.0249 
.0287 
.0326 
.0366 

1           "  * 

'"•••••••■|*"*"*""""* 

0. 

0. 

■ 

.0002 

; 

'  .'6464 
.0443 
.0483 
.0523 
.0561 

1 

' 

0. 

0. 

1 

.0005 

.0599 
.0641 
.0682 
.0727 
.0709 

i 

1 

0. 

0. 

.0010 

***."6808  " 
.0851 
.0893 
.0938 
.0981 

0. 

—  .01 

^ 

M 

0. 
0. 

—  .01 
0. 

.0015 

"".'io2i 

.1067 
.1112 
.1150 
.1206 

0. 

—  .02 

0. 

—  .02 

.0026 

.i248'* 

.1304 

.1350 

.1236 

.1265 

.1386 

.1432 

.1479 

0. 
0. 

—  .02 

-  .02 

1 

1 

After  anstaluiug  load  I  hour. 

561,000 
678,000 
595,000 
1,700 
612,000 
625,100 

0. 
0. 

—  .03 

—  .03 

.0069 

Ultimate  strength. 

.1632 

0. 

0. 

^ 

Fibers  crushed  in  vicinity  of  knots  2G'^  and  55''  from  the  bottom  end 
of  the  post. 
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No.  9309. 

Long-Lbaf  Pine. 


%  Chamferi 


V-  9r40  -M 
Length,  131'^02. 

Weight,  255  pounds  =  38.6  pounds  per  cubic  foot. 
Gounterweighted  at  the  middle. 
Average  rate  of  growth,  9^  rings  per  inch. 
Sectional  area,  87.24  square  inches. 
Gauged  length,  50''. 


! 


Applied  loatln. 

In  gange 

Compres- 
sion. 

Inch. 
0. 

.0023 
.0060 
.0100 
.0149 
.0197 
.0244 

Ml  length. 

Set. 

'     Inch. 
1    0. 

DeflectioDH  at 
middle. 

1 

Total. 

Pounds. 

1,746 

8,724 

17.448 

34,896 

52.344 

69,792 

87,240 

1,745 

122,136 

157,032 

191,928 

226,824 

261.720 

1,745 

296,616 

331,512 

348,960 

1.746 

366,408 

383,856 

401,304 

418, 752 

436,200 

Per 

sqaare 
inch. 

Hori. 
sontal. 

/ncA. 
0. 

Vertical. 

Remarkii. 

1 

Pounds. 

20 
100 
200 
400 
600 
800 
1,000 

20 
1,400 
1,800 
2,200 
2,600 
3,000 

20 
3,400 
3.800 
4,000 

20 
4,200 
4,400 
4,600 
4,800 
5,000 

20 
6,200 
5.400 
5.600 
5,800 
6.000 

20 
6.541 

Inch. 

0. 

Initial  load. 

1 

0. 

0. 

Snapping  Honnds. 
Ultimate  strength. 

.6662  ' 

.0339 
.0435 
.0532 
.0681 
.0728 

0. 

0 

.0006 

.0825 
.0930 
.0984 

••-.•! 

1 

0.         ,    —  .02 
0.         1    -.02 
..........I.......... 

.0013 

.1032 
.1086 
.1140 
.1197 
.1254 

0.             —  .03 
0.                   .03 

0.              —  .03 

1,745 

.0027 

,    453. 648 

.1817 
.1371 
.1438 
.1506 
.1580 

0.         ,     —  .04 

+  .01     1    -   .06 

.02         —  .06 

471,096 

488,644 

505,992 

523,440 

1,746 

570.600 

.03 
.04 
0. 

—  .07 

~  .08 

0. 

.0065 

Fibers  crushed  at  the  end  of  the  tenon  at  top  end  of  post,  opening 
cracks  along  the  grain,  and  generally  shattering  this  end  of  the  iK)st. 

Area  of  tenon,  8''.80  x  8".70  =  76.56  square  inches. 

Ultimate  strength  of  timber  at  the  tenon,  7,453  pounds  per  square 
inch. 
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No.  9310. 
LoNa-LBAF  Pine. 


JSOiChamfisn 


Length,  130".94. 

Weight,  271  pounds  =  41.8  x>onnds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  17^  rings  per  inch. 

Sectional  area,  85.68  square  inches. 

Gauged  length,  50'^ 

One  side  of  this  post  had  been  slightly  charred  by  fire. 


Applied  loads. 

>    Per 

Total. 

square 
inch. 

Founds. 

Pown^. 

1,713 

20 

8,566 

100 

17, 136 

200 

34«272 

400 

61.408 

600 

68.544 

800 

85.680 

1,000 

1,713 

20 

119,952 

1,400 

154,224 

1,800 

188,496 

2,200 

222.768 

2,600 

257,040 

3,000 

1,713 

20 

291, 312 

8,400 

825,684 

3,800 

359.856 

4,200 

394,128 

4,600 

428,400 

5,000 

1,713 

20 

445,536 

5,200 

462, 672 

5,400 

470,808 

5.600 

490,944 

5,800 

614,080 

6,000 

1,713 

20 

531, 216 

6,200 

551,100 

6,432 

In  ganged  length. 


Deflections  at 
iniildle. 


Compres- ! 
sion.     } 


0. 

.0018 
.0038 
.0079 
.0116 
.0155 
.0195 


.0270 
.0348 
.0425 
.0505 
.0585 


.0661 
.0745 
.0825 
.0904 
.0967 

Viosi' 

.1076 
.1114 
.1155 
.1223 


.1254 


Set. 


0. 


Horizon- 
tal. 


Inch. 
0. 


.0005 


0. 


Vertical. 


.0004 


0. 


.0013 


.0032 


—  .01 

—  .02 
0. 

—  .02 

—  .04 

—  .04 

—  .04 

—  .06 
0. 

—  .05 


Inch. 
0. 


0. 


0. 


0. 
{    .01 

0. 
.03 
.06 
.07 
.08 
.10 

0. 
.11 


Remarks. 


Initial  load. 


Snappiug  sounds. 


nitimat4>  strength. 


Fibers  crushed  at  a  knot,  J"  diameter,  26"  from  the  upper  end  of  the 
post.    Generally  shattered  by  splitting  along  the  grain  in  this  vicinity. 
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No.  9311. 

Long-Leaf  Pine. 


SOChamfen 


h-  s:j7  -A 


Length,  130".71. 

Weight,  336  pounds  =  50.7  pounds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  lOJ  riugs  per  inch. 

Sectional  area,  86.6  square  inches. 

Gauged  length,  50". 


\ 


Applied  loads. 


Total. 


Per 

square 

inch. 


Pounds. 

Pounds 

1,732 

20 

8,oeo 

100 

17,320 

200 

34,040 

400 

51,960 

600 

69,280 

800 

86,600 

1,000 

1.732 

20 

121,240 

1,400 

155,880 

1,800 

190,520 

2,200 

225,160 

2,600 

250,800 

8,000 

1,732 

20 

204,440 

3.400 

329, 080 

3,800 

363,720 

4,200 

398,360 

4,600 

438,000 

5,000 

1,732 

20 

450, 320 

5,200 

467.640 

5,400 

In  gauged  lengtb. 


Compres 
sion. 


Inch. 
0. 
.0020 
.0041 
.0081 
.0119 
.0158 
.0196 


.0274 
.0351 
.0434 
.0517 
.0509 


.0681 
.0768 
.0853 
.0940 
.1038 


.1091 


Set. 


Inch. 

0. 


0003 


0009 


0019 


Deflecti<inB  at 
middle. 


Horison- 
tal. 


Inch. 
0. 


0. 


Vertical. 


Inch. 
0. 


0. 


.01 

+  .01 

.02 

.02 

.05 

.06 

.06 

.09 

0. 

0. 

.08 

.10 

.09 

.11 

.10 

.12 

.10 

.15 

.10 

.19 

0. 

0. 

.10 

.20 

Kemarks. 


Initial  load. 


Snapping  aoonds. 


Ultimate  strength. 


Split  along  the  grain  the  full  length  of  the  post;  fibers  crushed  10" 
from  the  upper  end,  in  vicinity  of  knots. 
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Ko.  9312. 

Long-Leaf  Pine. 


.  J^  Chamfer, 


V 


K-  aVj  -a 


ST 

OS 


Length,  130".52. 

Weight,  270  pounds  =  40.6  pounds  per  cubic  foot. 

Gouuterweighted  at  the  middle. 

Average  rate  of  growth,  1\  rings  per  inch. 

Sectional  area,  88.3  square  inches. 

Gauged  length,  50". 


Applied  loatlH.         In  gauged  lenK^li' 


Total. 


Pounds. 

1,766 

8.830 

17,660 

35,820 

52,060 

70,040 

88,300 

1,766 

123,620 

158.940 

104,260 

229,580 

264,900 

1,766 

800,220 

335,540 

370,860 

406,180 

438,000 


Per 

aqiiare 

inch. 


Pounds. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2.600 

3,000 

20 

3,400 

3,800 

4,200 

4,000 

4.960 


Deflections  at 
middle. 


Comprea- 
sion. 

1 

1 

Inch. 

,    0. 
.0018 

I  tick. 
0. 

Ilorlzon- 
tal. 

Ttich. 
0. 

Vertical. 

Inch. 
0. 

Keinarks. 
Initial  load. 

.0042 

.0090 

.0188 
.0180 
.0235 



. 

0. 

0. 

.0002 

.0331 
.0429 
.0525 
.0627 
.0725 

0. 
0. 
.06 

—  .06 

—  .03 

—  .08 

—  .09 

—  .10 

—  .12 

+  .01 
.02 
.02 
.02 
0. 
.03 
.04 
.07 
.08 

Snapping  sounda. 

.0007 

.0825 
.0029 
.1032 
.1131 

* 



Ultimate  strength. 

1 

Fibers  crushed  in  the  vicinity  of  knots  <along  the  length  of  the  post. 
Four  knots,  from  1  J"  to  2j''  diameter.    Split  the  wood  along  the  grain. 
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No.  9313. 
LoKa-LBAF  Pine. 


%"Chambery. 


> 

K-  ASJ 

-« 

1 

Length,  130''.a8. 

Weighl^  259  pounds  =  39.6  pounds  per  cubic  foot. 

Gounterweigbted  at  the  middle. 

Average  rate  of  growtb,  11  rings  per  inch. 

Sectional  area,  87  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

• 

In  ganged  length. 

Deflections  at 
middle. 

Remarks. 

Total. 

Per 

square 

inch. 

1 

Horixon- 
Ul. 

Vertical. 

PlOCMMlt. 

1,740 

8.700 

17,400 

34«800 

52.200 

69.600 

87,000 

1,740 

121,800 

156,600 

191, 400 

226,200 

261,000 

1,740 

295,800 

880,600 

865,400 

400,200 

485,000 

1,740 

469,800 

504,600 

1,740 

528,400 

Poundt» 

20 
100 
200 
400 
600 
800 
1,000 

20 

Inch. 

0. 

.0019 
.0040 
.0088 
.0188 
.0187 
.0285 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 



• 

+  .01 

0. 
.02 
.03 
.04 
.05 
.05 

0. 
.06 
.06 
.07 
.08 
.06 

0. 

.08 
.07 
.03 

0. 

.0003 

0. 
0. 
0. 

1,400 

.0833 

1,800 
2,200 
2,600 
3,000 

20 
8,400 
3,800 
4,200 
-     4,600 
5,000 

20 
5,400 
5,800 

20 
6,074 

.0482 
.0580 
.0635 
.0785 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.03 
0. 

Soapping  sounds. 
Ultimate  strength. 

.0002 

........a. 

.0830 
.0930 
.1086 
.1144 
.1251 

.0011 

.1361 
.1467 

.0039 

Oblique  grain.    Opened  numerous  cracks  along  the  grain, 
generally  shattered. 


Post 
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No.  9314. 

LoNa-LEAP  Pine. 


Y4Chamfer 


s. 


^5 


k-  $."40  -*l 

Length,  130^'.46. 

Weight,  266  pounds  =  38.9  ponnds  per  cubic  foot. 

Oounterweighted  at  the  middle. 

Average  rate  of  growth,  8^  rings  per  inch. 

Sectional  area,  87.3  square  inches. 

Ganged  length,  50'^ 


Applied  loada. 

In  £^aQKe<l  length. 

1 
Compres-       c«* 

Deflections  at 
middle. 

Total. 

Pounds. 

1,746 

8,730 

17, 460 

34,020 

52,380 

60,840 

87.300 

1,746 

122.220 

157. 140 

102,060 

226, 080 

261,000 

1,746 

Per 

square 

inch. 

Horizon- 
tal. 

Vertical. 

Kemarkn. 

[Pounds. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2.200 

2,600 

3,000 

90 

Inch. 
0. 

.0020 
.0045 
.0001 
.0138 
.0183 
.0228 

'"'.osi?'* 

.0410 
.0504 
.0507 
.0602 

JnrA. 
0. 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

0.                0. 
i 

.0001 

.02            0. 

.03              .01 
.04               .01 
0.                 0. 

Sli|(ht  snapping  sonnda. 

.0003 

201, 000    f       3.  000 

.0602 

Load  left  on  poflt  over  night,  10 

hours. 
Load  on  post  in  the  rooming. 

251,000 
261,000 
206,820 
a3],740 
360,660 
401,580 
436,500 
1.740 
471,420 
506.  340 
r>41,  260 

2.875 

3,000 

.0717 

.04               .05 
.03              .05 

3,400           .0800 
3, 800           .  0000 

4,200 
4,600 
5,000 
20 
5,400 
5.800 
fi.200 

.0005 
.1004 
.1105 

.03               .07 
.03              .08 
.03              .00 
0.         1          .01 
.  03    1          -  Oft 

.0031 

.1304 
.1427 
.1566 
.1756 

.03 
.02 

.10 

.10 

576,180          0,600 
1,746    '            20 

0.      :       .00 

0.         1          .01 

.0113 

607, 500           6. 059 

tntiniate  strength. 

_ 

1 



•  ••.■■•...,  -   , 

1                   1 

Fibers  crushed  8"  and  60"  from  the  apper  end  of  the  post. 
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No.  9315. 

Long  Leaf  Pine. 


'^0  Chamfer. 


V-  9U8    A 


Length,  130".50. 

Weight,  267  pounds  =  39.9  pounds  per  cubic  foot. 

Counter weigli ted  at  the  middle. 

Average  rate  of  growth,  12  rings  per  inch. 

Sectional  area,  88.8  square  inches. 

Gauged  length,  5C. 


1 
Applied  loads.         In  ganged  length. 

Deflect 
mid 

Hori«m- ' 

tal. 

ions  at 
die. 

Vertical. 

Inch. 
0. 

Remarks. 

Total 

Fovnd*. 

1,776 

8,880 

17,760 

35,520 

53,280 

71,040 

88,800 

1,776 

124.320 

150,840 

105. 360 

230,  880 

206,400 

1.776 

301,020 

337,440 

372.060 

Per 

square 

inch. 

Compres- 
sion. 

Sot. 

round*.  1     Inch. 
20    i    0. 
100          .  0011 

0. 

Inch. 
0. 

Initial  load. 
Snapping  sounds. 
Fltimate  strength. 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2.200 

.0034 
.0082 
.0182 
.0181 
.0230 

0. 

0. 

0. 

.0328 

.0427 
.0R32 

0. 

.02 



2,600           -0631 

3,000 
20 
3,400 
3.800 
4.200 

.0732 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.04 
0. 
.06 
.08 
.10 
.11 
.16 
.01 

.0003 

.0831 
.0933 
.1037 
.1139 
.1243 

408, 480          4.  AOO 

444,000 

1,776 

470. 520 

5,000 

20 

5,400 

.0010 

Fibers  crushed  at  knots  26"  and  56"  from  the  lower  end  of  the  post. 
Size  of  knots,  \"  and  \\"  diameter. 

Opened  cracks  along  the  grain,  generally  shattering  the  post  in  the 
vicinity  of  the  knots. 
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No.  9316. 

Long  Leaf  Pine. 

\Chamfcr^ 


>■»• 


Length,  130".68. 

Weight,  260  pounds  =  39.7  pounds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  T\  rings  per  inch. 

Sectional  area,  86.68  square  inches. 

Gauged  length,  50". 


Applied  loads. 

lu  gauged  length. 

Deflections  at 
middle. 

llemarks. 

ToUl. 

Per 

square 

inch. 

Compres- 
sion. 

0. 
.0016 
.0035 
.0077 
.0119 
.0159 
.0200 

Set. 

Horizon- 
tal. 

Vortical. 

Fwindt. 
1,733 
8,668 

20 
100 
200 
400 
600 
800 
1,000 

20 

0. 

1 

hich, 
0. 

Inch. 
0. 

Initial  load. 

17,336 

1 

34,672 

52,008 

60,344 

1 

86,680 

0. 

0. 

1,733 

.0002 

...•.....• 

121, 852 

1.400 

.09fl1 

'          .01 

0. 

1 

156,024 

1, 800    >       .  036^ 

100,696 

2,200 
2,600 
3.000 

.0446 
.0530 
.0613 

225,368 

.02 

0. 
0. 

260,040 

.02 

1,738               20 

0. 

0. 

0.           ] 

260. 040           3. 000 

.0611 
.0622 
.0622 
.0623 
.0623 
.0623 
.0628 
.0630 
.0631 

.0712 

.02            0.         '                                                               1 

■•■"**••*■• 

3,000 

.02     !        0. 
' 

After  1  honr.                                 1 



3,000 
3.000 
3,000 
3,000 
3,000 
3,000 
3,000 

3,i00 

After  2^  hours. 

' 

After  3*  hours. 

After  44  hours. 

After  20  hours. 

After  24  honrA. 

After  26  hours. 

After  28  hours. 

The  apparent  increased  com- 
pression after  24  hours  at- 
tributed to  rise  of  tempera- 
ture of  gauge  rods. 

294,712 

.02 

0. 

329,384 

3, 800           .  0704 

. 

.06              .  02     1 

346,720 
1,733 

4,000 
20 

.0835 

.07               .  02    1 

.0016 

.05 

.01                                                        1 

346,720 

4,000 

.Offitt 

4. 000           . 0888    1 

After  45  minutes. 

4,000 
4,000 

3,872 

4,000 
4,200 
4,600 
5.000 

.0840 



After  1  honr  and  45  minutes. 

346, 720 

Load  left  on  post  Saturday  even- 
ing. 

Loiia  found  on  the  irast  the  fol- 
lowing Tuesday  morning,  af- 
ter 64  hours  rest. 

335,700 

346,720 

.0867 

1 
1 

364,056 

.0015 
.0995 
.1078 

"*.'06" 
.06 
.07 

.03 

398,720 

.  05        Sllicrhf  MiianninfF  minnclH-                     1 

433,400 



.06 
.01 
.06 
.08 
.00 
.12 

1,733                20 

.0050 

.04 
.07 

468. 072          5.  400 

.1159 
.1243 
.1325 
.1390 

502,744          5,800 
537. 416          6. 200 

.05 
.04 
.01 

572, 088    .      6, 600 

i 

606, 760          7. 000 

Ultimate  strength.                        j 

1 

Post  deflected  laterally  and  split  along  the  grain  its  full  length, 
dividing  the  post  longitudinally  into  two  parts. 
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No.  9317. 
Long-Leap  Pine. 


.SOChamfsK 


>*-  0:40  ^ 


Length,  130".  70. 

Weight,  284  pounds  =  43.1  x>ounds  per  cubic  foot.  Post  put  into 
cistern  of  water  for  the  purpose  of  absorbing  moisture.  Remained  in 
cistern  130  days. 

Weight  when  removed  from  cistern,  316  pounds  =  47.8  pounds  per 
cubic  foot. 

Oouuterweightod  at  the  middle. 

Average  rate  of  growth,  14 J  rings  i)er  inch. 

Sectional  area,  87.08  square  inches. 

Gauged  length,  50". 

The  post  was  tested  as  soon  as  removed  from  the  cistern,  while  in  a 
wet  condition. 


Applied  loads. 


In  gauged  length,  j 


Defleclions  at 
middle. 


Total. 


Pound*. 

1.742 

8,708 

17, 416 

34,832 

52,248 

69,664 

87,080 

1,742 

121,912 

156.  744 

191, 576 

226, 408 

261, 240 

1. 742 

206, 072 

330, 904 

100, 000 


Per 

square 

inch. 

Compres- 
sion. 

.... 

Set. 

Horison- 
ta). 

Vertical. 

PoundM. 
20 
100 

Inch. 

0. 

.0010 
.0040 
.0081 
.0120 
.0101 
.0201 

"".'028i"' 
.0363 
.0444 
.0626 
.0604 

Inch. 
0. 

Inch. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 

0. 
.02 

Inch. 

0. 

0. 

200 

0. 

400 
600 
800 

1,000 
20 

1,400 

0. 

0. 

0. 

0. 

.0005 

0. 

0- 

1.800 

.03    i    0. 

2,200 
2,600 
3,000 
20 
3,400 
3.800 

.03     1     0. 

.04    I    0. 

.05         0. 

.0011 

0.             0. 

'.0676 
.0706 

.06         0. 

.04         0. 

t 

Kemarks. 


Initial  loiul. 


intimate  Rtrenclh. 

Kested  under  toib  load  15  hours. 


At  the  expiration  of  the  above  rest,  loads  wore  increased  but  did  not 
again  reach  the  maximum,  330,904  pounds. 

The  post  failed  by  crushing  the  libers  and  splitting  longitudinaUy  at 
the  bottom  end. 

Water  flowed  out  of  the  wood  at  the  bottom  end  while  the  fibers  were 
being  crushed. 
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No.  9328. 

Long-Leap  Pine. 


f/iChamfer.. 


Length,  129".63. 

Weight,  267^  i)oimdB  =  40.4  pounds  per  cubic  foot. 

Coanterweighted  at  the  middle. 

Average  ra^  of  growth,  10  rings  per  inch. 

Sectional  area,  88.27  square  inches. 

Gauged  length,  W. 


Applied  loads. 


1,705 

8,8S7 

17,054 

85,308 

52,802 

70, 010 

88,970 

1,706 

128, 578 

158,880 

194,  IM 

229,502 

204,810 

1,706 

300,118 

355,420 

370,734 

400,042 

441,350 

1,705 

204,810 

250,800 

204,810 
441.350 
470,058 


Per 

flqnare 

inch. 


In  gauged  length. 


Compres- 
slon. 


Pound«. 

20 

100 

200 

400 

000 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,000 

8,000 

20 

8,400 

8,800 

4,200 

4.000 

5,000 

20 

3,000 

2,841 

8,000 
5,000    I 
5.400 


0. 

.0013 
.0030 
.0084 
.0182 
.0180 
.0228 


.0322 
.0419 
.0514 
.0010 
.OT07 


.0800 
.0954 
.1001 
.1102 
.1193 


.0707 


,0731 
1202 
1202 


Set. 


Inch, 
0. 


0. 


0005 


,0012 


Deflections  at 
middle. 


Uorison- 
tal. 


Inth, 
0. 


0. 


.02 
.06 

0. 
.00 
.00 
.10 
.12 
.20 

0. 
.11 


.14 
.22 
.31 


Vertical. 


Inch, 
0. 


0. 


0. 
0. 
0. 
0. 

-  .01 

-  .01 

-  .02 

-  .03 
0. 

-  .01 


—  .02 

—  .05 

—  .07 


lieiuarks. 


Initial  load. 


Load  left  on  colnnin  over  night. 

Load  foand  on  the  oolumn  in  the 

morning,  after  15  hours'  rest. 


nitiraaie  strength. 


Fibers  crushed  at  bottom  end  in  the  vicinity  of  small  knots. 


OLD    YELLOW-PINE   POSTS. 

No.  m-M. 

Long- Leak  Pink. 

yO.Chamfii;. 


h-  9"43  -I 
Length,  130".74. 

Weight,  1^1  pouudB  =  44.4  pouudtt  iwr  cubic  foot. 
Counterweigh  ted  at  the  middle. 
Average  rate  uf  growth,  11  ringH  per  iuch. 
Sectioual  area,  87.66  square  iaehea. 
Gauged  leugtb,  50", 
Season  crack  ".45  wide  extends  the  length  of  tlio  post  o 


ass,  mo 

1.763 
333.108 

138^300 

iTilooo 


bIou. 
Inch. 

liuA. 

hith.           Inch. 

0.            1       0. 

.UDoi 

:038S 

?•','"" 

I     1  _:« 

o!        !   -  !oo 

.ijoua 

.0021 

1 

Fibers  crushed  in  the  viciiiity  of'  a  kuot  'I"  diameter,  32"  from  top 
eud. 


OLD   YELLOW-PINE   POSTS. 


465 


Long  Leai^  Pine. 


%^  Chamfen . 


Length,  130".05. 

Weigh^  290  pounds  =^  44.3  i>oauds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  22^  rings  per  inch. 

Sectional  area,  87.14  square  inches. 

Gauged  length,  50^^ 


ii 


Applied  loads. 

In  gauged  length. 

Deflections  at 
middle. 

Remarks. 

TotaL 

Per 

square 
inch. 

Compres- 
sion. 

Set. 

Horizon- 
tal. 

YerticaL 

Pofinda, 

1,743 

8,714 

17,428 

34,866 

52,284 

00,712 

87.140 

1,743 

121,996 

166,852 

191, 706 

226,564 

261,420 

1,743 

296,276 

381, 182 

865,988 

400,844 

435,700 

1,748 

470,566 

505,412 

539,000 

Pound*. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1.400 

1,800 

2,200 

3,600 

3,000 

20 

8,400 

8,800 

4.200 

4,600 

5,000 

20 

5.400 

5,800 

6,185 

Jneh, 

0. 

.0013 
.0033 
.0073 
.0114 
.0156 
.0195 

Inch. 
0. 

Inch, 
0. 

Ineh. 
0. 

InlUal  lead. 

0. 

0. 

' 

.0001 

■ 

Snapping  sounds. 
Ultimate  strength. 

.0275 
.0864 
.0440 
.0525 
.0610 

.01 
.02 
.03 
.04 
.05 
0. 
.06 
.07 
.08 
.10 
.11 
.01 
.13 
.17 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .01 
0. 

—  .02 

—  .03 

.0012 

.0689 
.0777 
.0865 
.0068 
.1048 

• 

.0018 

.1136 
.1349 

Split  along  the  grain,  dividing  the  x>ost  into  two  nearly  equal  parts. 
One  part  crushed  the  fibers  36''  from  bottom  end;  the  other  part 
crushed  the  fibers  27''  from  top  end. 
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No.  0331. 

LoKG  Leap  Pink. 

Length,  129'^69. 

Weight,  154  ]K>und8  =  41.1i  poandvS  per  cubic  foot. 

Coaiiterweighted  at  the  middle 

Average  rate  of  growth,  15  rings  i>er  inch. 

Mean  sectional  area  of  charred  section : 

In.  In.  Sq.m. 

Miiiiiuum «.90x  6.80=ii92 

Maximum 7.33  x  7.07=5L82 

^         Mean 49. 37 

Gauged  length,  60". 

Surface  of  post  charred  by  fire. 


Applied  loads. 

In  gauged  length. 

» 

Compres-       ^i-.* 
sion.          ^^- 

1 

Deflection*  at 
middle.            i 

Kemarks. 

1 

1 

TqUI. 

Per 

squftre 

inch. 

Horiron- '  Vertical. ! 

Pounds. 

967 

4,937 

9.874 

19,748 

29,622 

39,496 

49,370 

987 

69,118 

88,866 

108.614 

128.962 

148,110 

987 

167,858 

187.606 

207,354 

227.102 

246,850 

987 

266,598 

293,800 

Pounds.  1 
20 

100    • 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

3.000 

1           20 

3.400 

3,800 

4,200 

<      4,600 

5,000 

1           20 

5.400 

5,941 

Inch. 
0.            1 
.0021    ' 

.0049  ; 

.0105    1 
.0168 
.0224 
.0282 

Itich. 
0. 

1 

lueh.     1     Inek. 
0.                0. 

Initial  load. 

1 

1 

Snapping  sounds. 

* 

1 

t 

Ultimate  strougth.                          ^ 

1 

1 

i 1 

0.            0.      ; 

1 

.0003 

.0400 
.0519 
.0639 
.0703 
.0885 

! 

-•«••••••• 

j 

0.         1     +  .01 

0.         '          .01 
0.                0. 

.0005 

.1010 
.1140 
.1275 
.1416 
.1675 

( 

, 

0.                    .00 
0.         10. 
-.02         —  .02 

.0040 

.1744 

-,-••-. 

'    Fibers  crushed  at  a  knot  1^^'  diameter  at  the  middle  of  the  length  of 
the  column. 
The  column  dcilected  laterally,  and  broke  in  two  at  the  middle. 


I    ! 


i 


I" 


466  OLD   YELLOW-PINE   POSTS. 

No.  9331. 

Long  Leaf  Pine. 

Length,  129".69. 

Weight,  154  pounds  =  41.2  pounds  per  cubic  foot. 

Counterweigh  ted  at  the  middlo. 

Average  rate  of  growth,  15  rings  per  inch. 

Mean  sectional  area  of  charred  section : 

In.  Id.         8q.  in. 

Miuinmm 6.90x6.80  =  46.92 

Maximum 7.33  x  7.07  =  5L  82 

^         Mean 49.37 

Gauged  length,  60". 

Surface  of  post  charred  by  fire. 


Applied  loads. 

In  gauged  lengU..-       "^^^^^'^^ 

Kemarks. 

TQtal. 

Per 

aqu&re 

inch. 

Gompres- 
Bion. 

1 
net. 

1 

Horizon- 
tal. 

Inch. 
0. 

Vertical. 

Pounds. 

987 

4,937 

9,874 

19,748 

29,622 

39,496 

49, 370 

987 

69,118 

88,866 

108, 614 

128.362 

Potmdt. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

9  em 

Inch. 
0. 

.0021 
.0049 
.0105 
.0163 
.0224 
.0282 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Snapping  sounds. 

Ultimate  strength. 

1 

1 

1 

1 

0. 

*"6. 

.0003 

.0400 
.0510 
.0639 
.0763 
.0685 



0. 

4-    .01 

148.110          H.  nno 

6.         1          .01 

987 
167, 858 
187, 606 
207  354 

'25 

3,400 

3,800 
A  9n(\ 

.0005 

0.         1        0. 

1 

.1010 
.1140 
.1275 
.1416 
.1575 

227  102     1       ^  <W) 

246,850 

987 

266,598 

293,800 

5,000 

20 

5,400 

5,941 

0. 
0. 
-.02 

.00 
0. 
—  .02 

.0040 

.1744 

• 

'    Fibers  crushed  at  a  knot  Ijj"  diameter  at  the  middle  of  the  length  of 
the  column. 
The  column  deflected  laterally,  and  broke  in  two  at  the  middle. 


s 


^4 


^  I 

0  "a 


Ti 
i 


t  V 
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No.  9332. 


Long  Leaf  Pine. 

Length,  129".60. 

Weight,  16Sti  pouuds  =  41,8  pounds  per  cubic  foot. 

Couuterweighted  at  the  middle. 

Average  rate  of  growth,  18J  rings  per  inch. 

Mean  sectional  area  of  column. 

In.         In.         Sq.  in. 

At  bottom  end 7.58x7.55=57.23 

At  lower  end  of  charred  section 7. 34  x  7. 38 =54. 17 

At  upper  end  of  charred  section 7. 14  X  7. 17  =  51. 19 

>        Mean 54.2 

Gauged  length,  50", 
Charred  column. 


Applied  loads.      ,  lu  gauged  length. 


Deflections  at 
middle. 


Total. 


Per 


Set. 


J*ound8. 

1.084 

5,420 

10,840 

21,680 

82, 520 

43  360 

54,200 

1.084 

75,880 

97,560 

119, 240 

140,920 

162,600 

1,084 

162,600 


1,084 
184,280 
205.960 
227,640 
249,320 
264,400 


Pounds. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

3.000 

20 

3,000 

3,000 

20 

3,400 

3,800 

4,200 

4,600 

4,878 


Horizon-    vertical. 


jTieh. 
0. 
.0022 
.0051 
.0117 
.0180 
.0244 


Inch. 
0. 


Inch, 
0. 


Inch, 
0. 


.0006 

.0430 

.0563 

.0691 

.0825 

.0963 

•""••*•••" 

.0008 

.0963 

.0993 



.0026 

0. 


0. 


.01 
.02 
.04 
.05 
.07 
0. 

.08 
.06 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initiul  load. 


Snapping  soiindH. 


After  sustaining  load  1  hour. 


.1120 
.1260 
.1407 
.1578 


10 
11 
13 
18 


0. 

—  .02 

—  .02 

—  .04 


Ultimate  strength. 


Post  crushed  in  the  'dcinity  of  three  knots  about  1"  diameter  each, 
at  middle  "^f  length. 
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No.9aa3. 

LoNChLBAF  Pine. 

Length,  130".30, 

Weight,  160  pounds  =  42.5  pounds  i>er  cubic  foot. 

Counterweighted  at  the  middle. 

Average  rate  of  growth,  10  rings  per  inch. 

Mean  sectional  area  of  charred  section: 

In.  In.        Sa.  in. 

Near  top  end 6.79x6.88  =  46.72 

11"  from  the  bottom 7.09x7.08  =  50.20 

Mean;  not  allowing  for  1^"  hole 48.46 

Sectional  area  through  center  of  Ig^'  hole,  37.13  square  inches. 
Gauged  length,  50^^ 
Post  charred  by  fire. 


Applied  loads. 

In  gauged  length. 

Deflections  at 
middle. 

Bemarks. 

Total. 

Per 
square 
root. 

Comprea- 
sion. 

Set. 

Horikon- 
tal. 

Vertical. 

Pounds. 

MO 

4,846 

9,602 

10.884 

29,076 

38,768 

48,460 

969 

67,844 

87,228 

106, 612 

125,996 

145,380 

960 

164,764 

184,148 

203,532 

222,016 

242,300 

969 

261,684 

281,068 

286,000 

Pounds. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

8,000 

20 

8,400 

3,800 

4,200 

4,600 

5,000 

20 

5,400 

5,800 

/    6,149 

\    8,026 

Jnck. 

0. 

.0014 
.0034 
.0075 
.0115 
.0156 
.0196 

Inch. 
0. 

Inch, 
0. 

Inch. 

0. 

Initial  load. 

Ultimate  strength. 

Through  center  of  hored  hole. 

0. 

0. 

.0002 

.0276 
.0357 
.0488 
.0619 
.0601 

0. 

.01 

.0002 

■"'.'0682* 
.0768 
.0866 
.0047 
.1040 

0. 

—  .01 

—  .04 

—  .06 

—  .08 
0. 

—  .10 

—  .13 

.02 
.04 
.06 
.07 
.00 
0. 

.10 
.12 

.0016 

.1144 
.1378 

Fibers  crushed  opposite  Ig^^  bored  hole. 


^^^ 


1^ 


0  's 


It 


11 
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No.  9334. 

Old  Short-Leaf  Pine  Post,  Ghabbed  by  Fibe. 

Length,  130''.06. 

Weight,  145  pounds  ==  37.8  poands  per  cabic  foot. 

Goonterweighted  at  the  middle. 

Average  rate  of  growth,  4^  rings  per  inch. 

Mean  sectional  area  of  charred  section: 

In.  In.       Bq. in. 

Near  top  of  post 6.91  X6.OT=48.16 

48"  from  bottom  of  po8t 6.99x7.22=50.47 

Mean 49.31 

Gauged  length,  50'^ 

Season  cracks  on  all  four  faces.    The  charred  timber  had  been  hewed 
off  from  one  fieu^e  of  the  column. 


Applied  loads. 

In  ganged  length. 

Deflections  at 
middle. 

Total. 

Per 

square 

inch. 

sion.     ,      ^'• 

Horicon* 
tal. 

Vertical. 

Pounds, 

986 

4,031 

9,862 

19,724 

29,»86 

39,448 

49,310 

986 

69,034 

88,758 

108,482 

128,206 

147,930 

986 

167,654 

187,878 

217,800 

20 

100 

200 

400 

600 

800 

1,0U0 

20 

1,400 

1,800 

2,200 

2,600 

3,000 

20 

3,400 

8,800 

4,407 

Inch. 
0. 
.0028 
.0065 
.0188 
.0217 
.0295 
.0371 

Inch, 
0. 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultiniate  strength. 

—  .01 

—  .03 
0. 

-.10 

—  .12 
-.17 

—  .21 

—  .27 
0. 

—  .36 

—  .47 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0005 

.0527 

.0688 
.0851 

••••••••.. 

.1025 
.1207 



.0026 

.iioi" 

.16U 

Post  deflected  laterally  and  crushed  the  fibers  near  the  middle  of  its 
lengthy  the  post  separating  into  two  parts. 


470  • 


OLD   YELLOW-PINE   POSTS. 


Table  Showing  Loss  in  Weight,  after  Being  Exposed  to 
Temperature  of  220°  F.,  of  Slices  Out  from  Posts  after 
Fracture. 


OLD  YELLOW  PINE  POSTS. 


Ten- 
sion 
test 
No. 


0308 
9309 
9310 
9311 
9312 
9313 
9314 
9315 
9316 
9317 


9328 
9329 
9330 


Description. 


Lone-leaf  pine. 


Long-leaf  pine.    One  side  of  x>ost  slightly  charred  by  lire . 
Long- leaf  piiie 


do. 
.do 
.do. 
.do. 


Long- leaf  pine.    Post  kept  in  cistern  of  water  130  days. 

Slice  ee^f^oni  bottom  of  post 

Slice  from  middle  of  length 

Slice  12"  f^m  top  of  post 

Slice  from  top  of  post 

Long- leaf  pine 


Original 
weignt  of 

post  per 
cubic  foot. 


Pounds. 
44.2 
38.6 
41.8 
60.7 
40.5 
39.6 
38.9 
39.9 
39.7 
47.8 


40.4 
44.4 
44.3 


Loss  in 
weight. 


Per  cent. 
6.29 
3.05 
0.18 
L14 
1.76 
0.00 
5.93 
L87 
3.55 


14.48 

16.17 

16.82 

24.43 

8.66 

4.31 

4.18 


OLD  YELLOW  PINE  POSTS,  WHOSE  SURFACES  HAD  BEEN  CHARRED  BY  FIRE. 


9331 
9332 
9333 
9334 


Long-leaf  pine 

'///Ao'.'.'.'.'.'.'.'.'. 
Short-leaf  pine 


41.2 

41.8 
42.5 
37.8 


3.36 
4.45 
8.75 

8.72 


OLD  YELLOW-PINE  POSTS. 
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Compression  Tests  oi^^  Balata  8l.abs, 


Sieeipiaim 
adoui 
ys  Me^  each. 


I 


/s: 


T^ 


Separator     piaita . 


^    ! 


\ 


tt 


t 


^ 


.  Baiaiu  9lahs 


£ 


Applied 
loads. 

Total 
height. 

Conipres- 
Biou. 

Itomarka. 

Pounds. 

Inekes, 

Inch. 

1 

1,000 

8.68 

5,000 

8.65 

0.03 

• 

10,000 

8.68 

.05 

20,000 

8.62 

.06 

60,000 

8.60 

.08 

100,000 

8.50 

.00 

50,000 

8.50 

.00 

20,000 

8.60+ 

.08 

150,000 

8.57 

.11 

200,000 

8.54 

.U 

* 

50,000 

8.57 

.11 

200,000 

8.53 

.15 

200,000 

8.52+ 

.16 

After  5  mintitest. 

50.000 

8.56 

.12 

20,000 

8.67 

.11 

200,000 

8.53 

.15 

i 

20,000 

8.57 

.11 

1 

280,000 
20,000 

1  Third  oUb  apread  laterally. 

8.50 

.18 

Test  discoutiuuecl. 
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MANILA,  HEMP,  SISAL,  AND  COTTON  ROPES. 
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CORDAGE. 


These  tests  comprise  samples  of  hemp,  manila,  sisal,  cotton,  and 
steehwire  rope,  in  sizes  ranging  from  6  thread  to  lOinches  circnm- 
ference. 

The  material  was  chiefly  contributed  by  the  Sewall  &  Day  Mills, 
Boston,  Mass.,  and  the  Bareau  of  Equipment^  United  States  Kavy, 
Boston  Navy- Yard.  Some  of  the  tested  material  was  purchased  rope 
from  the  arsenal  store,  and  the  cotton  line  was  obtained  by  direct 
purchase. 

The  samples  were  prepared  for  testing  with  eye-splices  at  the  ends, 
which  were  passed  over  pins  held  in  the  testing  machine,  and  were  thus 
secured  during  the  tests.  The  samples  were  from  6  to  8  feet  long 
between  splices,  and  were  wetted  at  the  splices  before  testing. 

The  main  series  of  tests  for  determining  the  tensile  strength  of  the 
different  sizes  were  followed  by  tests  of  an  investigative  character  in 
which  the  elongations  of  the  ropes  were  measured,  their  recovery  in 
length  upon  release  of  loads,  and  subsequent  behavior  when  reloaded. 

Both  dry  and  wet  ropes  were  thus  tested.  There  were  tests  with 
repeateil  stresses,  in  which  the  elongations  were  first  measured,  then 
repeated  loads  applied  and  followed  by  further  observations  on  the 
elongations  of  the  ropes.  Also  tests  in  which  the  ropes  were  strained 
in  the  testing  machine  and  then  wetted  while  still  in  the  machine  and 
the  effect  on  elongation  measured. 

There  were  tests  of  knots  and  hitches.  Weights  were  susx)ended  by 
ropes  of  different  sizes  for  i>eriods  of  time,  during  which  the  ropes  were 
exposed  to  different  conditions  of  moisture,  measuring  the  lengths  of 
the  samples  at  frequent  intervals. 

The  free  contraction  in  length  of  ropes  was  ascertained  on  samples 
immersed  in  a  tank  of  water. 

There  were  observations  carried  out  on  short  samples  on  the  changes 
in  weight  due  to  the  varying  amounts  of  moisture  absorbed  from  the 
atmosphere  and  chemical  analysis  of  the  ashes  of  sisal  fibers. 

Following  the  tabulation  of  the  tensile  tests  is  a  table  showing  the 
mean  tensile  strength  of  each  size  rope,  the  strength  per  thread  and 
tensile  strength  per  pound  weight  per  fathom  of  the  material. 

In  the  series  of  tests  on  the  manila  ropes  furnished  by  the  Sewall  & 
Day  MiilH  the  mean  tensile  strength  ranged  from  758  pounds  for  the 
6  thread  lines  to  73,910  pounds  for  the  10-inch  rope. 

The  strength  of  the  rope  per  pound  weight  per  fathom  of  length  is 
seen  to  range  from  a  maximum  of  7,751  pounds  to  a  minimum  of  4,129 
pounds. 

The  strength  of  the  ropes  per  pound  of  material  shows  a  general 
tendency  to  decrease  as  the  size  increases.^ 

The  difference  in  the  length  of  the  yarns  in  the  strands,  which  differ- 
ence increases  with  the  size  of  the  strand,  doubtless  contributes  toward 
this  result 

As  an  aid  to  the  memory  in  estimating  the  approximate  strength  of 
a  rope  of  a  given  size,  figures  based  on  the  strength  per  square  inch  of 
the  rope  are  useful,  assuming  the  sectional  area  of  the  rope  to  be  that 
of  a  circle  of  the  same  diameter. 

On  such  an  assumption  the  strength  of  the  smaller  sizes  showed  a 
tensile  strength  per  square  inch  of  15,000  ))ounds,  while  the  largest 
sizes  gave  about  7,000  pounds  per  square  inch. 

H.  Doa  164 31 
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The  actual  strength  of  iudividaal  fibres  were  found  as  follows: 


Fiber. 


Manila 

Amoiican  flax < 

Bnasia  flax < 


Diameter. 


Inch. 
.0070 
.0066 
.0080 
.0070 
.0064 

.02  X.002 
.025X.0026 

.046X.003 
.026X.003 
.04  X.0024 


Sectional 
area. 


Sq.  tnoA. 
.000038 
.000033 
.000050 
.000038 
.000032 

.000040 
.000065 

.000135 
.000075 
.000096 


Tensile  strength. 


Total. 


Pounds. 


^ 


Per  square 
incn. 


Pounds. 

92,105 

98,485 

135,000 

144,787 

125,000 

87,600 
100,000 

20,370 
46,667 
44,271 


The  leogth  of  yams  in  several  of  the  ropes  of  the  Sewall  &  Day 
Mills  manufacture,  when  unlaid,  were  found  as  follows: 


Rope. 

1 

Length 
of 
1    rope. 

Lenffth 
strands. 

Mean  length  of 

yams. 

Outside 
coarse. 

Second 
coarse. 

Third 
coarse. 

Fourth 
course. 

Center. 

6-thread  manila I 

15-thread  maniia | 

2-iiich  manila | 

8-inch  manila l 

1 
Inches. 

Inches. 
28.70 
2a  85 
28.75 

29.00 
29.06 
29.00 

30.60 
30.40 
30.50 

30.10 
30.05 
30.00 

30.00 
30.05 
29.95 
29.90 
29.05 
29.00 
29.05 

31.30 
31.30 
31.25 

81.20 
81.25 
81.20 

82.40 
82.35 
32.40 

Inches. 
29.65 
29.75 

Inches. 

Inches. 

Inches. 

Inches.  ; 

25 

;:....  .  1 

( 

51.14 

1 
! 

25 

f 

33.75 

........ 

25 

*"**"'**" 

1 

32.03 

30.12 

•"•""•••""I 

_  - 

25 

...■••..• 

32. 48 



80.02 

26 

1 

1 

4-inch  manila | 

Core.    ( 
25.10    1 

29.50 

1 

1 

1 

33.78 

32.12 

31.35    ! 

25 

1 

1 

{ 

1 

33.75 

32.72 

32.16 

81.62    1 

5-inch  manila | 

25 

1 

r 

■ 

34.74 

33.73 

33.12 

32.48 

32.10 

6-inoh  manila, I 

25 

1 
1 
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The  mazimam  and  minimum  length  of  yarns  in  the  several  courses 
of  the  different  ropes  were  found  to  be — 


Conne. 

Maxlmam  and  minlmam  length  of  yams. 

6-thread 
maniU. 

15-thread 
manihft. 

Ineh09. 
31.00 
81.80 

2-inch 
manila. 

3-inch 

manila, 

3-8trand. 

3-inofa 

manila, 

4-8trand. 

4- inch 
manila. 

5*  inch 
manila. 

6-inch 
manila. 

Oateide | 

Second | 

Third { 

Foarth 1 

Center { 

Core 

Inches. 
29.10 
30.10 

Ineti49. 
83.66 
38.95 

IneJui. 
81.60 
32.25 

30.20 
80.80 

Inehei. 
31.70 
33.00 

Inchtt. 
33.65 
34.00 

81.85 
32.40 

Inehei, 
83.50 
34.00 

82.50 
82.90 

32.05 
82.30 

IneJiM. 
84.30 
85.25 

83.35 
34.80 

32.85 
88.40 

82.25 
82.70 

82.05 
82.15 

30.00 
30.05 

29.50 

81.80 
81.40 

81.55 
81.70 

1 



The  strength  of  a  rope  is  impaired  by  a  knot  or  hitch  of  any  kind. 

The  table  which  follows  shows  the  strength  of  the  plain  rope  and 
the  strength  of  different  knots  and  hitches. 

The  greater  strength  of  a  knot  in  wet  rope  over  those  in  a  dry  speci- 
men will  be  observed  in  the  results. 

strength  of  plain  rope,  and  same  with  knoti  and  hitohe$. 


Bope. 


2-inch  aisal.... 

Do 

2-inch  manila. . 

Do 

2i-inch  manila. 

Do 

44-inoh  manila. 

Do 

9-thread  sisal.. 
U-inch  sisal... 
l{-inch  sisal . . . 
1^-inch  manila. 

Do 

3i-inch  manila. 

Do 

3f-inch  manila. 
4-inoh  manila. . 

Do 

6-inoh  manila.. 
6-inch  manila.. 
8-inch-manila.. 
8|-fnch  manila. 


Knot  or  hitoh  at 
middle. 


Single  knot  tied  in  its 
own  part. 


Boiling  hitoh 

do 

do 

do 

Cat's-paw 

2-eye  splices 

Short  splice 

Shroad  knot 

Short  splice 

do 

Single  Garrick  hend 

do 

Anchor  knot 

Short  splice 


Phfcin 
rope. 


Pcundt. 

2,925 

2,925 

3,775 

3,775 

6,207 

6,207 

19,577 

19,577 

605 

1,397 

2,067 

6.207 

6,207 

12,093 

12,093 

14.640 

14,723 


28,860 
81, 570 
54,000 
58,040 


length. 

Effl. 

With 

cienoy. 

knot. 

Pounds. 

Percent. 

1,740 

50 

2,020 

69 

2,810 

61 

8,120 

88 

2,980 

48 

4,310 

60 

9,950 

51 

12,900 

66 

534 

88 

1,175 

85 

1,664 

80 

8.840 

62 

8,820 

58 

12,060 

100 

10,430 

86 

9,120 

62 

11.420 

78 

14,800 

11,700 

50 

17,100 

54 

60,800 

93 

47,400 

80 

Bemarks. 


Wet  knot. 
Do. 
Do. 
Do. 


4  strand. 


The  varying  amount  of  moisture  held  by  ropes  was  observed  over  a 
period  of  several  months. 

Short  pieces,  about  12  inches  long  each,  were  exposed  to  the  air  in  a 
ventilated  housing  on  the  north  side  of  a  building,  where  the  samples 
were  protected  from  the  direct  effect  of  rain,  but  open  to  a  circulation 
of  air. 

The  samples  varied  in  weight  from  day  to  day. 

In  the  table  appended  are  collected  data  showing  the  range  in  weights 
exi>erienced  during  the  period  observed  and  the  final  weight  after  hav- 
ing been  dried  in  a  muffle  at  a  temperature  of  about  212^  F. 
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CORDAGE.  485 

The  contraction  in  length  when  wetted  was  observed  upon  ropes 
immersed  in  a  tank  of  water.  It  appears  that  ropes  continue  to 
contract  in  length  for  a  long  period  of  time  when  in  an  unrestrained 
condition,  contraction  stiU  being  in  progress  after  twenty-eight  days' 
immersion. 

Stresses  were  applied  to  ropes  in  the  testing  machine  and  the  speci- 
mens then  wetted.  Ihis  wetting  resulted  in  a  slightly  increased  rate 
of  elongation,  excepting  a  very  low  load  was  on  the  rope  at  the  time; 
that  is,  the  immediate  efifect  of  wetting  was  to  slightly  diminish  the 
tensile  stress  then  acting,  if  the  length  of  the  rope  remained  unchanged 
in  the  meantime. 

Bopes  under  prolonged  stresses,  loaded  out  of  doors  in  a  vertical  posi- 
tion by  means  of  suspended  weights,  contracted  during  rainy  weather 
and  raised  the  weights.  Bopes  appear  to  be  sluggish  in  the  develop- 
ment of  contractile  forces,  and  the  first  effect  of  wetting,  as  it  appears 
firom  these  observations,  may  not  always  be  accompanied  by  diminu- 
tion in  length. 
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ELONGATION  TESTS  ON  DRY  AND  WET  ROPE. 
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COBDi.GB. 
No.  9157. 

li*<  Manila  Bopb. 


489 


Ganged  length,  50^\ 


L 


k 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Peraqoore 
inoh. 

Blongation. 

Set. 

Pounds. 

50 

100 

ISO 

200 

800 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

3,600 

Poumdt. 

1.66 
2.04 
2.85 
2.67 
8.20 
8.60 
4.10 
4.43 
1.80 
6.17 
5.48 
5.85 
6.39 
6.81 
7.88 
7.76 
8.10 
8.58 
8.78 

Ineket, 

Tenaile  atrength. 

Parted  one  strand  at  the  eye-splice. 


^ 


490  COBDAGE. 

No.  9158. 

If'  Manila  Bope. 

From  same  piece  of  rope  as  No.  9157. 
Oaaged  length  of  5C  laid  off  on  dry  rope. 

Immersed  in  water  17  hoars  before  testing,  which  caused  the  gauged 
length  to  contract  3''. 
Tested  wet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Blongation. 

Set 

PouTida. 

50 

100 

150 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

3,400 

Pounds. 

Inches, 

—1.88 

—1.08 

—  .02 

+  .84 

2.22 

3.07 

3.70 

4.22 

4.69 

4.99 

6.81 

6.69 

5.95 

6.80 

6.68 

Inskss. 

Ganged  length  at  present  48'^  12. 
Tensile  strength. 

» 

7.03 
7.31 

7.54 
7.79 
7.95 
8.25 
8.85 
8.58 

Parted  one  strand  at  the  eye-splice. 
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No.  9164. 

2J''  Manila  Bope. — ^Three  Strands. 

From  Sewall  &  Day  Mills. 
Gauged  length  of  50'^  laid  off  on  dry  rope. 

Immersed  in  water  6  hours  before  testing,  which  caused  the  gauged 
length  to  contract  1".98. 
Circumference  when  rope  was  dry,  2'^49. 
Circumference  when  rope  was  wet,  2",79. 
Tested  wet. 


Applied  loads. 

In  gnaged  length. 

Remarks. 

Total. 

Per aqnaro 
Incli. 

Elongation. 

Set. 

Pounds. 

60 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2.800 

8,000 

3,200 

3,600 

4,000 

4,400 

4,800 

6.200 

6,600 

6,390 

Pounds. 

Inches. 
1.88 
—1.12 
+  .30 
1.36 
2.20 
2.90 
3.46 
3.90 
4.27 
4.60 
4.91 
6.36 
6.79 
6.07 
6.81 
6.64 
6.74 
6.93 
7.11 
7.28 
7.88 
7.60 
7.72 
7.93 
8.20 
8.87 
8.61 
8.64 

Inches. 

Oauged  length  at  present,  48'M2. 
Tensile  strength. 

, 

Parted  one  strand  at  the  eye  sphce. 


492 


CORDAGE. 


No.  9153. 

2i"  Manila  Bopb.— Foub  SxBAims. 

From  Sewall  &  Day  Mills. 
Ganged  Imgth  of  50^'  laid  off  on  dry  rope. 

Immersed  in  water  £f  hoar^  before  testing,  which  caused  the  gauged 
length  to  contract  l^'.Sl. 
Circumference  when  rope  was  dry,  2".46. 
Oircnmference  when  rope  was  wet^  2''.60. 
Tested  wet. 


Applied  loads. 

In  ganged  length. 

Reinarkfi. 

• 

Total. 

Peraqiiare 
inch. 

Elongation. 

Set. 

Poundt. 

50 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.4C0 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,600 

4,000 

4,400 

4,800 

5,2U0 

5.520 

PottfuU. 

Jnehet, 
-.1.80 
—1.58 
—  .72 

+  •2 

.63 
1.17 
1.52 
1.81 
2.02 
2.28 
2.50 
2.84 
8.20 
3.49 
3.90 
4.63 
5.21 
5.68 
6.08 
6.31 
6.51 
6.70 
7.06 
7.88 
7.68 
7.80 
8.11 

Inehet. 

Gauged  length  at  present,  48".20. 
Tensile  strength. 

i 

Parted  one  strand  43"  from  the  eye  splice. 


i 
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No.  9151. 


Gauged  length,  50^'. 


2f ''  Manila  Eoi»e. 


Applied  IomU. 


TotaL 


Pimnd*. 

50 

100 

aoo 

800 
400 
500 
000 
700 
800 
900 
1,000 

800 
600 
400 
200 
100 

200 

400 

600 

800 

1.000 

1,400 

1,800 

2,000 

1,000 

100 
1,000 
2,000 
2,400 
2,800 
3.200 
8,600 
4,000 

2,000 
100 
2,000 
4.000 
4.400 
4,800 
5,200 
5,600 
6,000 
6,400 
6,800 
7,200 
8,860 


PerMoare 
Jnon. 


Poundt. 


In  g:»tiged  length. 


Elongation, 


Inehet, 
0.79 
1.15 
1.74 
2.20 
2.59 
2.88 
8.12 
3.38 
8.59 
3.80 
8.98 

3.97 
8.90 
8.78 
3.58 
8.37 

3.40 
8.51 
3.69 
8.90 
4.09 
4.74 
5.40 
5.76 
5.55 

4.63 
5.19 
5.84 
6.82 
6.78 
7.20 
7.70 
7.95 

7.70 
6.50 
7.30 
8.05 
8.20 
8.48 
8.70 
8.98 
9.10 
9.32 
9.55 
9.68 


Set. 


Ineheg, 


SemarkH. 


Tensile  strength. 


Parted  one  strand  3  feet  from  the  eye  splice. 


494  COED  AGE. 

So.  9162. 

2f''  Manila  Bope. 

Taken  from  same  piece  of  rope  as  No.  9151. 
Gauged  leugth  of  50^'  laid  off  on  dry  rope. 

Immersed  in  water  4  hoars  before  testing,  which  caused  the  gauged 
length  to  contract  l'^68. 
Tested  wet. 


Applied  loads. 

In  ganfced  length. 

Bemarka. 

Total. 

Per  aooAre 
inoo. 

Elongation. 

Set. 

Poundt. 

50 

100 

200 

300 

400 

600 

600 

•      700 

800 

900 

1,000 

800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,400 

1.800 

2,000 

1,000 
100 
1,000 
2,000 
2,400 
2,800 
3,200 
3.600 
4,000 

2,000 
100 
2.000 
4,000 
4,400 
4,800 
6,200 
6.600 
6,000 
6,400 
6.800 
7,200 
100 
8,890 

Pounds. 

Jnehes. 
-1.80 
-  .91 

+  .u 

1.10 
1.84 
2.54 
8.02 
8.60 
3.89 
4.23 
4.66 

4.55 
4.43 
4.30 
4.01 
3.70 

3.73 
3.90 
4.12 
4.38 
4.74 
5.61 
6.33 
6.66 

6.48 
5.46 
6.07 
6.78 
7.18 
7.47 
7.77 
8.01 
8.20 

7.04 
6.84 
7.65 
8.23 
8.45 
8.58 
8.73 
a92 
9.03 
9.16 
9.40 
9.52 
8.15 

Inches. 

Ganged  length  at  present,  48".70. 
Gauged  length  at  present.  40".09. 
Ganged  length  at  present,  50'M4. 

Tensile  strength. 



Parted  one  strand  at  the  eye  splice. 
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No.  8826. 

M'  Manila  Bope. 

From  Sewall  &  Day  Mills. 
Eye  splices  at  ends. 

Gauged  length  of  50^'  laid  off,  then  rope  immersed  in  water  bath  4f 
hoars. 
Length  between  eye  splioes  about  8  feet. 
Tested  wet 


Applied 
loads. 

In  gaoged  length. 

Ciroom- 
ferenoe. 

Bemarks. 

Total. 

Elonga- 
tion. 

Set. 

TowkdM. 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

5,500 

6.000 

200 

6,000 

7.000 

8,000 

9,000 

10,000 

200 

0 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2.500 

8.000 

8.500 

4.000 

4.500 

5.000 

6.000 

7.000 

8.000 

9,000 

10,000 

5.000 

4.000 

3,000 

2.000 

1.000 

200 

16.190 

49.00 

50.28 

51.06 

51.65 

52.12 

52.98 

53.60 

54.16 

54.52 

55.00 

56.30 

65.60 

55.90 

56.10 

56.38 

55.30 

56.60 

56. 86 

57.15 

57.50 

57.70   ' 

56.80 

0. 

1.28 

2.08 

2.65 

3.12 

3.98 

4.60 

5.16 

5.52 

6.00 

6.30 

6.60 

6.90 

7.10 

7.36 

IncKu. 
0. 

InchM», 
4.60 

Initial  load. 

* 

Tensile  strength. 

4.07 

**"******* 

8.91 

.........^ 

3.77 
4.00 

6.80 

7.60 
7.86 
8.15 
^8.50 
8.70 

8.72 

8.68 
3.84 

7.80 

55.86 

55.95 

55.95 

56.06 

56.06 

56.26 

56.40 

56.50 

56.60 

56.73 

56.85 

56.92 

57.03" 

57.20 

57.38 

57.58 

57.65 

57.80 

57  60 

57.53 

57.45 

57.28 

57.09 

56.60 

6.86 

6.96 
6.95 
7.05 
7.08 
7.26 
7.40 
7.50 
7.60 
7.73 

7.85 
7.92 
8.08 

3.20 
8.88 
8.53 
8.65 
8.80 
8.60 
8.58 
8.45 
8.28 
8.09 

1 

7.60 

a  Ri 

Parted  one  strand  at  the  splice. 
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CORDAGE. 


No.  6825. 

5"  Manila.  Rope. 

From  Bewail  &  Day  Mills. 
Eye-splices  at  ends. 

Oaaged  length  of  W  laid  off,  then  iope  immersed  in  water  bath  19^ 
hoars. 
Lenfi^th  between  eye-splices,  about  8  feet. 
Tested  wet. 


Applied 

lOMB. 


Pounds, 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2.500 

3,000 

8,500 

4.000 

4,500 

5,000 

5.500 

6.000 

200 

6,000 

7.000 

8,000 

9,000 

IP.  000 

11.000 

12,000 

18,000 

14.000 

15,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,600 

8.000 

8,500 

4,000 

4,500 

6,000 

6,000 

7,000 

8.000 

0.000 

10,000 

5,000 

4,000 

8,000 

2,000 

1.000 

200 

28,180 


In  gauged  length. 


Total. 


Ineheg. 
48.00 
40.05 
40.90 
50.75 
51.88 
52.60 
63.30 
54.00 
54.40 
54.74 
55.10 
55.43 
55.65 
55.80 
56.45 
54.00 
56.18 
56.45 
56.58 
56.00 
57.10 
57.25 
57.40 
57.68 
57.70 
57.88 
56.50 


55.55 
55.70 
55.80 
55.95 
66.00 
56.18 
56.35 
56.48 
56.64 
66.75 
56.90 
56.96 
57.00 
57.13 
57.28 
57.37 
57.50 
57.58 
57.45 
57.32 
57.30 
57.22 
57.06 
5«.70 


Elonga- 
tion. 


Inches. 
0. 

1.05 
1.90 
2.75 
8.38 
4.50 
5  30 
6.00 
6.40 
6.74 
7.10 
7.48 
7.66 
7.80 
8.45 


8.18 
8.45 
8.58 
8.90 
9.10 
9.25 
9.40 
9.58 
9.70 
9.88 


7.70 
7.80 
7.95 
8.00 
8.18 
8.85 
8.48 
8.64 
8.75 
8.90 
8.96 
9.00 
9.13 
9.28 
9.87 
9.50 
9.58 
9.45 
9.32 
9.30 
9.22 
9.06 


oet. 


Inches, 
0. 


6.90 


8.50 


7.66 


Glranni- 
ferenoe. 


Inehet. 
6.88 


5.25 


5.00 


4.83 
5.09 


4.80 


4.68 


4.68 
4.90 


8.70 


4.84 


Remarks. 


Initial  load. 


Tensile  strength. 


Parted  two  strands  at  the  splice. 
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No.  8821. 

1"  Manila  Kope. 

From  Sewall  &  Day  mills. 
Eye  splices  at  ends. 

Gauged  length  of  bO"  laid  off,  then  rope  immersed  in  water  bath  22 
hours. 
Length  between  eye-splices,  about  8  feet. 
Tested  wet. 


Applied 
loads. 

In  gauged  length. 

Circum- 
ference. 

Keniarka. 

Total. 

Elonga- 
tion. 

Set. 

Poundt. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3.000 

8,500 

4,000 

4,500 

6,000 

5,500 

6,000 

200 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

18.000 

14,000 

15,000 

16.000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2.500 

3,000 

8,600 

4,000 

4,500 

6,000 

6,000 

7.000 

8,000 

9,000 

0.000 

15,000 

4  000 

8,000 

2,01)0 

1.000 

200 

4,750 

Inch€M. 
46.68 
47.00 
47.66 
48.83 
49.02 
50.15 
51.88 
51.95 
52.55 
52.98 
53.46 
63.80 
64.15 
64.38 
64.70 
63.27 
64.90 
55.18 
55.48 
55.98 
56.13 
56.40 
56.59 
56.90 
67.02 
57.20 
57.40 
67.70 
67.90 
56.28 

Inehu. 
0. 
.42 
1.07 
1.75 
2.44 
8.57 
5.»0 
6.37 
6.97 
6.40 
6.88 
7.22 
7.57 
7.80 
8.12 

Inehea, 
0. 

JtmAm. 
8.50 

Initial  load. 

• 

Tensile  strength. 

; i.:;:: 

1 

1 

7.84 

7.44 

7.22 
7.61 

6.69 

8.32 

8.60 

8.90 

9.40 

9.65 

9.82 

10.01 

10.32 

10.44 

10.62 

10.82 

11.12 

11.32 

7.05 

6.89 

■••'"•**•* 

6.78 

6.68 
7.10 

9.70 

65.40 
55.50 
65.55 
55.60 
55.65 
55.80 
65.90 
56.00 
56.10 
56.20 
56.80 
56.40 
56.50 
66.66 
66.80 
66.93 
67.10 
67.20 
67.03 
67.00 
56.90 
56.80 
56.60 
56.17 

8.82 

8.92 

8.97 

9.02 

9.07 

9.22 

9.32 

9.42 

9.52 

9.62 

9.72 

9.82 

9.92 

10.08 

10.22 

10.35 

10.62 

10.62 

10.45 

10.42 

10.82 

10.22 

10.02 

9.59 

7.06 

Parted  one  strand  at  the  splice. 
H.  Doc.  164 32 
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CORDAGE. 


No.  8818. 

7^''  Manila  Bope. 

From  Sewall  &  Bay  Mills. 

Three  strands  of  140  threads  each. 

Actual  circamference,  8'M5;  diameter,  2''M, 

Lay,  one  tarn  in  6''. 

Length  between  eye-splices,  8  feet  5  inches. 

Gauged  length,  60". 


Applied  lojidff. 

In  gauged  length. 

Circnm- 
ferenoe. 

Bemarks. 

Total. 

Per 

sqaare 

inch. 

Elonga- 
tion. 

Set. 

Pounds. 
0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8.500 

4,000 

4,500 

5,000 

5.500 

<6,000 

200 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

200 

49,400 

Pounds. 

Inehss. 
0. 

1.50 
2.25 
2.50 
2.75 
8.10 
3.50 
3.90 
4.15 
4.35 
4.60 
4.75 
4.90 
5.10 
5.26 
5.4() 
4.25 
5.60 
5.80 
5.90 
6.20 
6.40 
6.60 
6.75 
6.98 
7.15 
7.80 
7.50 
7.60 
8.15 
0.25 

Indus. 

Inches. 

Heated  I4  hours. 

■ 

7.88 

7.19 

7.19 



7.01 

6.84 
7.22 

5.20 

5.00 
5.20 
5.32 
5.40 
5.50 
5.60 
5.90 
6.04 
6.20 
6.25 
6.38 
6.50 
6.53 
6.72 
6.83 
6.92 
7.10 
7.18 
7.20 
7.15 
7.15 
7.06 
7.03 
6.98 
6.93 
6.80 
6.60 

• 

6.10 

7.2R 

Tensile  strength. 

1 

I 

1               ; 

Parted  one  strand  at  the  splice. 
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No.  8822. 

8^'  Manila  Bopb. 

From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 

Gauged  length  of  50^'  laid  off,  then  rope  immersed  in  water  bath  4} 
hours. 
Length  between  eye-splices  about  8  feet. 
Tested  wet. 


Applied 
lofuls. 

In, 
Total. 

(auged  length. 

Clroun- 
ferenoe. 

Remarks. 

■ 

Elonga- 
tion. 

• 

Set 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

3,500 

4,000 

4,500 

5,000 

5,600 

6,000 

200 

6.O0O 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

18,000 

20.000 

200 

0 

200 

400 

600 

800 

1.000 

1,500 

2,000 

2,500 

8,000 

3,600 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

5,000 

4,000 

3,000 

2,000 

1.000 

20^ 

51,480 

Inehea. 
46.00 
46.50 
47.30 
48.00 
48.70 
49.78 
50.60 
51.28 
51.70 
62.18 
52.70 
63.00 
63.30 
63.68 
53.85 
52.65 
53.96 
54.27 
54.63 
65.00 
55.30 
55.45 
85.62 
55.88 
56.07 
66.20 
56.46 
66.63 
56.88 
55.20 

Inches. 
0. 

.50 
1.80 
2.00 
2.70 
3.78 
4.60 
5.28 
6.70 
6.18 
6.70 
7.00 
7.30 
7.58 
7.85 

Inches. 
0. 

Inches. 
9.50 

Initial  load. 
Tensile  strangth. 

8.82 

8.89 

8.11 
8.80 

6.56 

7.96 

8.27 

8.63 

9.00 

9.30 

9.45 

9.62 

9.88 

10.07 

10.20 

10.45 

10.63 

10.88 

8.00 

7.68 

7.58 

7.44 
8.16 

9.20 

58.80 
54.00 
54.15 
64.25 
54.80 
54.66 
54.68 
54.78 
64.93 
55.10 
56.23 
55.35 
55.43 
55.60 
55.80 
55.98 
56.12 
56.25 
66.01 
56.00 
65.88 
65.78 
65.60 
55.16 

7.80 

8.00 
8.15 
8.25 
8.30 
8.55 
8.68 
8.78 
8.93 
9.10 
9.23 
9.35 
9.43 
9.60 
9.80 
9.98 
10  12 
10.25 
10.01 
10.00 
9.88 
9.78 
9.60 

9.15 

7.93 

Parted  one  strand  at  the  splice. 
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CORDAGE. 


No.  8819. 

8i"  Manila  Bope. 

From  Sewall  &  Day  mills. 

Three  strands  of  157  threads  each. 

Actual  circamference.  8''.78;  diameter,  2'^90. 

Lay,  one  turn  in  6''.80. 

Length  between  eye-splices,  8  feet  2^  inches. 

Oanged  length,  50'^ 


Applied  loads. 

In  gauged  length. 

Circam- 
ference. 

V                                            

Remarks. 

• 

TotaL 

Per 

•quare 

inch. 

Elonga- 
tion. 

Set. 

Pounds. 

0 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,500 

3.000 

3,500 

4,000 

4,500 

5,000 

5.500 

6,000 

200 

0 

6,000 

7,000 

8,000 

9.000 

10,000 

ll.UOO 

12,000 

13,000 

14.000 

15,000 

16.000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1,000 

Pounds, 

'  0. 

0. 

2.28 

2.86 

8.20 

8.60 

8.75 

4.10 

4.40 

4.60 

4.80 

4.93 

5.10 

6.25 

5.40 

5.50 

6.65 

4.40 

Inehes. 
0. 

Inckss. 
8.78 

8.03 

* 

7.89 

^  •  •• 

7.78 

8.10 

8.29 

5.76 
5.90 
6.08 
6.25 
6.40 
6.53 
6.70 
6.90 
7.00 
7.10 
7.25 
7.50 
7.72 
5.90 

7.61 

7.56 

7.43 

7.80 
7.72 

4.90 

5.io 

5.43 
6.70 
5.80 
5.90 
6.03 
6.20 
6.22 
6.38 
6.42 
6.50 
6.55 
6.62 

6.ra 

6.85 
6.95 
7.05 
7.13 
7.10 
7.18 
7.10 
7.08 
7.02 
7.00 
6.93 
6.88 

1,600 

2,000 
2,500 
8,000 
3,600 
4,000 
4,500 
5.000 
6,000 
7,000 
8,000 
9,000 
10.000 
9,000 
8,000 
7,000 
6,000 
6,000 
4,000 
3,000 
2,000 

CORDAGE. 
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No.  8819— Continued. 


Applied  load*. 

In  ganged  length. 

1 

Ciroam* 
ferenoe. 

Semarks. 

Total. 

Per 

aqaare 

inch. 

ElengOr 
Uon. 

Set. 

Pounds, 
1,000 
200 

0 

PoufMlff. 

6.66 
5.98 

Inche$, 

After  resting  89|  hoars. 
Teneile  strength. 

5.87 
6.26 

7.91 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

6,000 

6,000 

7.000 

8,000 

9,000 

10.000 

9.000 

8,000 

7.000 

6.000 

6,000 

4,000 

8,000 

2,000 

1,000 

200 

0 

65.250 

6.38 
5.50 
5.60 
5.73 
6.78 
5.96 
6.07 
6.18 
6.28 
6.86 
6.43 
6.50 
6.56 
6.63 
6.76 
6.86 
6.93 
7.00 
7.08 
7.05 
7.08 
6.96 
6.90 
6.86 
6.78 
6.70 
6.48 
5.90 



1 

1    

""i'.ii" 

. 

Parted  one  strand  at  the  splioe. 
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CHIRDAOB. 


Ko.  8823. 

9"  Maitila  ItoPE. 

From  Bewail  &  Day  mills. 
Eye-splices  at  ends. 

Ganged  length  of  50^'  laid  off,  then  rope  immersed  in  water  bath  19 
honrs. 
Length  between  eye-splices  aboat  8  feet. 
Tested  wet. 


AppUed 
loads. 

In  gaaged  length. 

Clronm- 
ferenoe. 

Remarka. 

Total. 

Elonga- 
tion. 

Set. 

Pounds. 

200 

400 

800 

800 

1,000 

1.500 

2,000 

2.500 

8,000 

8,500 

4,000 

4,500 

5,000 

5,500 

6,000 

200 

8.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18.000 

18,000 

20,000 

200 

0 

200 

400 

800 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

8,000 

7.000 

8,000 

9,000 

10,000 

5,000 

4,000 

3,000 

2,000 

1,000 

200 

88,070 

Inches. 
47.80 
47.85 
47.08 
48.45 
48.70 
49.85 
60.85 
51.40 
52.10 
52.00 
68.02 
63.48 
63.80 
54.10 
64.40 
62  90 
54.50 
54.06 
55.85 
56.70 
58.00 
58.20 
56.45 
56.80 
68.98 
57.12 
57.28 
57.50 
57.80 
58.05 

Inches. 
0. 
.55 
.68 
1.16 
1.40 
2.56 
8.36 
4.10 
4.80 
5.80 
5.72 
6.18 
6.50 
8.80 
7.10 

Inches. 
0. 

Inches. 
10.71 

Initial  load. 

« 

Tensile  strength. 

10.02 

9.70 

0.33 
9.91 

5.60 

7.20 
7.65 
8.05 
8.40 
8.70 
8.90 
9.16 
9.50 
9.86 
9.82 
9.98 
10.20 
10.60 

9.14 

8.92 

8.74 

8.58 
9.22 

8.75 

56.00 
55.08 
56.15 
56.22 
65.35 
55  45 
65.80 
55.75 
55.88 
65.95 
58.06 
58.16 
58.28 
58.46 
58.60 
58.75 
58.90 
57.03 
58.90 
58.80 
56.70 
68.58 
68.38 
55.78 

7.70 

7.78 
7.85 
7.92 
8.06 
8.15 
8.80 
8.45 
8.56 
8.86 
8.75 
8.88 
8.98 
9.15 
9.80 
9.45 
9.00 
9.73 
9.60 
9.50 
9.40 
0.28 
9.08 

8.48 

9.24 

Parted  one  strand  at  the  splice. 


COBDAQB. 


508 


No.  8820. 

9i"  Manila  Bopb. 

From  Sewall  &  Day  Mills. 

Three  strands  of  212  threads  ieach. 

Actual  circumference,  1C.24;  diameter  3''.45. 

Lay,  1  turn  in  7"  40. 

Length  between  eye  splices  8  feet  6  inches. 

Oaoged  length  50'^ 


Applied  loada. 

In  ganged  length. 

Clrcinn* 
feienoe. 

BenwrkA. 

Total. 

Per 

aqiUTe 
-  Inoh. 

IDongA- 
Uon. 

Set. 

Poundt. 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

5.500 

6,000 

200 

0 

Pounds. 
0. 

0. 

1.40 

1.90 

2.80 

2.60 

2.88 

8.18 

8.50 

8.85 

8.96 

4.16 

4.85 

4.60 

4.68 

4.80 

4.95 

8.95 

0. 

IndkitM. 
10.24 

• 

After  resting  1  hoar. 
Tensile  strength . 

9.52 

9.86 

9.22 

8.26 
2.90 

9.60 
9.60 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

18,000 

20D 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,600 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

8,000 

2.000, 

1,000  ' 

200 

0 

66,050 

6.04 
6.25 
6.47 
6.70 
5.90 
6.08 
6.28 
6.88 
6.50 
6.65 
6.80 
7.03 
7.30 
5.60 

9.18 

9.01 

8.91 

••••••*•■• 

8.76 

8.90 

9.88 

4.86 
4.65 
4.80 
5.05 
6.20 
5.40 
6.50 
5.57 
5.76 
5.90 
6.00 
6.06 
6.12 
6.80 
6.40 
6.56 
6.68 
6.77 
6.75 
6.72 
6.76 
6.74 
6.67 
6.60 
6.60 
6.48 
6.80 
5.68 

' 

1 

1 

1 

• 

' 

****(**"'*"*■"* 

• 

( 

*********'i"**''***** 

1 

1 

' 

i 

1 

5.00 

9.88 

Parted  one  strand  at  the  splice. 
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OOBDAOB. 


No.  8828. 

3"  Manila.  Bope. 

From  Boston  Navy- Yard. 
Eye  splices  at  ends. 

Ganged  length  of  50^^  laid  off,  then  rope  immersed  in  water  bath  19 
honrs. 
Length  between  eye  splices  abont  8  feet. 
Tested  wet. 


Applied 
loads. 

In  gauged  length. 

Circnm* 
ference. 

Bemarka. 

Total. 

Elonga- 
tion. 

Set. 

Pottfub. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,600 

3,000 

8,500 

4,000 

4,600 

5,000 

5,500 

6,000 

200 

6.000 

7,000 

8,000 

200 

0 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2.600 

8,000 

8,500 

4,000 

4,500 

5,000 

4,000 

3,000 

2,000 

1,000 

900 

10,500 

Inchei. 

48.90 
60.13 
61.30 
52.30 
63.00 
54.20 
55.00 
65.00 
55.98 
56.30 
56.68 
66.90 
67.06 
57.28 
57.42 
56.30 
57.60 
57.86 
58.10 
56.80 

Inehea. 
0. 

1.23 
2.40 
3.40 
4.10 
5.30 
6.10 
6.10 
7.08 
7.40 
7.78 
8.00 
8.15 
8.38 
8.62 

Inehet. 
0. 

•  InehM. 
3.60 

Initial  load. 
Tensile  strength. 

3.08 

3.00 

2.93 
3.02 

7.40 

8.70 
8.06 
9.20 

2.90 
2.97 

7.90 

'"ii'ii" 

66.27 
66.80 
66.48 
56.58 
56.72 
66.90 
67.10 
67.20 
67.33 
57.42 
57.66 
67.66 
57.63 
67.60 
67.35 
67.17 
56.85 

'""7.*27" 

7.87 
7.40 
7.58 
7.68 
7.82 
8.00 
8.20 
8.80 
8.43 
8.52 
8.66 
8.76 
8.73 
8.60 
8.45 
8.27 

*"**"*'** 

7.95 

2.08 

- 

Parted  one  strand  at  the  splice. 
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No.  8725. 


4^'  MANILA  BOPE. 


Boston  Navy- Yard  manufactare. 
Eye  splices  at  ends. 
Ganged  length,  50". 


Applied  loads. 

In  ganged  length. 

Semarka. 

ToUl. 

PerMoare 
inon. 

Elongation. 

Set. 

Pounda. 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

6,000 

12,000 

6,000 

1,000 

Founds. 

Inekes. 
1.03 
1.68 
2.14 
2.58 
3.03 
4.52 
5.46 

6.50 
6.74 
7.13 
7.67 
8.27 
8.84 
9.27 
9.62 
10.00 

9.69 

10.07 

9. 77 

9.U 

Inehu. 

Keated  16  honra  under  streaa  between  3,000 
and  2,400  pounds. 

606 


CX)EtDAGE. 


No.  8827. 

4''  Makila  Bofb. 

From  Boston  Kavy-Tard. 
Eye  splices  at  ends. 

Gauged  length  of  5C  laid  off,  then  rope  immersed  in  water  bath  5f 
hoars. 
Length  between  eye-splices,  abont  8  feet. 
Tested  wet. 


Applied 
loads. 

Ini 

piaged  length. 

Circuni- 
ference. 

ToUl. 

Inehei. 
49.85 
50.20 
50.88 
51.86 
51.87 
52.86 
53.60 
54.07 
54.60 
54.97 
55.80 
55.65 
56.05 
56.26 
56.58 
55.46 
56.80 
57.06 
57.25 
57.68 
57.90 
66.58 

Elonga- 
tion. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8.000 

3.500 

4,000 

4,500 

5,000 

5.500 

6,000 

200 

6.000 

7,000 

8,000 

9,000 

10,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,600 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

5,000 

4,000 

8,000 

2.000 

1,000 

200 

17,780 

Inches. 

Inekea. 
4.80 

Initial  load 
Rested  15^  hoars. 

Tensile  strength. 

.85 
L58 
2.01 
2.52 
8.51 
4.25 
4.72 
5.25 
5.62 
5.96 
6.30 
6.70 
6.91 
7.28 

• 

8.96 

8.78 

3.68 
3.91 

6.11 

7.45 
7.70 
7.90 
8.88 
8.65 

3.60 

3.52 
8.72 

7.23 

55.05 
55.20 
65.30 
55.48 
56.60 
56.90 
66.18 
56.40 
56.58 
56.76 
56.90 
57.10 
67.24 
57.50 
57.70 
57.90 
58.10 
6&80 
58.05 
57.98 
57.92 
57.80 
57.63 
67.27 

5.70 

5.86 
5.96 
6.13 
6.25 
6.55 
6.83 
7.06 
7.23 
7.41 
7.56 
7.75 
7.89 
8.15 
8.85 
8.55 
8.75 
8.95 
a  70 
8.63 
8.57 
8.45 
8.28 

7.92 

3.61 

Parted  one  strand  9'^60  from  splice. 
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& 
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l^joa 
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Ko.  9159. 

4"  Manila  Eopb.— Foue  STBAia>B. 

From  Boston  Navy- Yard. 
Oaaged  length,  50^^ 

Test  began  on  dry  rope,  continued  on  wet  rope,  and  finally  completed 
on  dry  rope. 


Applied  loads. 

In  ganged  lenn^. 

Bemarka. 

ToUl. 

1 

Peraqnare 
inch. 

Elongation. 

Set. 

Pounds. 

100 

800 

400 

600 

800 

1,000 

1,500 

2,000 

8,000 

4,000 

5.000. 

5,000 

5,000 

5,000 

5,000 

6,000 

4000 

2,000 

1,000 

100 

0 

100 

Pound: 

Inehst. 
.96 
1.56 
1.76 
2.15 
2.86 
2.52 
2.91 
8.16 
8.69 
8.91 
422 
4  31 
488 
489 
467 
458 
464 
433 
419 
8.39 

JneksM, 

Aftar  1  minnte. 

After2niinutea. 

Alter  8  mlnntea. 

After  1  hour. 

Alter  1  hoar  and  20  mlnntea. 

Removed  from  testing  machine  and  immeraed 
in  water. 

Ganged  length  after  1  hoar  immeraion,  46".92 ; 
thoaahonmig  a  contraction  of  3".06  from  the 
oHirinal  ganged  length  and  (3" .08  + 1".80)  = 
4".W  from  the  gauged  length  at  the  doae  of 
flratteat. 

Again  placed  in  the  testing  machine. 

Ganged  length  at  preaent,  46".88. 

After  1  minnte. 
After2minntea. 
After  8  minatea. 

Immediate  aet. 

Set  after  5  minntea. 

Removed  tnm.  the  testing  machine  and  again 
immeraed  in  water.    After  17  hoara  immer- 
sion the  ganged  length  roeaanred  46".89, 
thns  showing  a  contraction  of  4".ll  ttcm    j 
the  original  length. 

Again  placed  in  the  teating  machine. 

Ganged  length  at  present,  45".74. 

. 

1.80 

—8.12 
—2.60 
—2.11 
—1.68 
-1.28 

—  .91 

—  .68 

—  .82 

—  .06 
+  .16 

.46 
.67 
.94 
1.69 
2.21 
2.81 
8.25 
8.39 
8.49 
8.59 
8.61 
8.48 
8.28 
3.06 

200 

•"*""*•"""•• 

300 

400 

600 
600 

700 

800 

900 
1,000 
1,100 
1,200 
1,500 
2,000 
8,000 
4  000 
6.000 
5,000 
5.000 
6.000 
.  4000 
8,000 
2,000 
1,000 

100 

0 
100 

2.30 
/ 

.28 

- 

\ 

.10 
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CORDAGE. 


No.  9159— GoDtinned. 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

P<mnd§. 
200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,8U0 

1,900 

2,000 

2,500 

8,000 

4,000 

6.000 

6,000 

5,000 

5,000 

4,000 

8,000 

2,000 

1,000 

100 

0 

100 

200 

300 

400 

600 

800 

1,0U0 

1,500 

2,000 

3,000 

4,000 

5,000 

5,000 

5,000 

5,000 

6,0U0 

7,000 

8,000 

9,000 

10,000 

12,000 

14,000 

15,980 

Pound*. 

Inehe$, 
-4.05 

-^.81 
—3.52 
3.17 
—2.66 
—2.83 
—2.10 
—1.76 
—1.52 
—1.28 
—1.07 

—  .82 

—  .68 
-.53 

—  .30 

—  .08 
+  .06 
+  .23 

.32 
.65 
1.05 
1.72 
2.21 
2.38 
2.48 
2.54 
2.48 
2.36 
2.18 
2.00 
1.22 

Elongation  meaanred  after  snataining  load  15 
minatea. 

• 

After  1  minute. 
After  2  minntea. 
After  3  minatea. 

Teat  diaoontinaed.  Bope  removed  Arom  teat- 
ing  machine  and  allowed  to  dry  in  the  open 
air  a  period  of  24  hours.  At  the  end  of  24 
hours  the  gauged  length  measured  4S".21, 
thus  showing  a  contraction  of  1".79. 

Again  placed  in  the  testing  machine. 

Ganged  length  at  preaeDt,i9".68. 

After  1  minute. 
After  2  minutes. 
After  8  minutes. 

Tensile  strength. 

—1.27 

-.47 
-f  .09 
.29 
.53 
.95 
1.30 
1.55 
2.17 
2.51 
8.17 
3.60 
3.06 
4.05 
4.10 
4.18 
4.29 
4.51 
4.71 
4.96 
5.17 
6.87 
5.69 

Parted  one  strand  at  the  eye-splice. 


COBDAOE. 
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No.  8824. 

6"  Manila  Bope. 

From  Boston  Navy- Yard. 
Eye-splices  at  ends. 

Oauged  len^h  of  50''  laid  off,  then  rope  immersed  in  water  bath  5^ 
hoars. 
Length  between  eye-splices  about  8  feet. 
Tested  wet 


Applied 

IMMIS. 

Ib  gAuged  length. 

Ciromn- 
ferenoe. 

Remarks. 

TotiO. 

Elonga- 
tion. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,600 

2.000 

2,500 

8,000 

8,500 

4,000 

4,500 

6,000 

6,600 

6,000 

200 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

18.000 

14.000 

15,000 

200 

0 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

8,000 

8,500 

4,000 

4,600 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

6,000 

4,000 

In4hS8. 

48.90 
49.20 
49.70 
50.09 
60.65 
61.80 
61.90 
52.40 
62.80 
68.23 
63.58 
63.95 
64.20 
54.50 
54.78 
63.55 
64.98 
65.30 
56.70 
66.10 
56.88 
66.58 
66.96 
57.20 
57.35 
57.60 
55.70 

Inehst. 
0. 
.80 
.80 
1.10 
1.66 
2.40 
8.00 
8.50 
8.90 
4.33 
4.68 
5.06 
6.80 
5.60 
6.88 

InehM. 
0. 

Ineket, 
6.86 

Initial  load. 
Tensile  strength. 

6.50 

6.30 

6.11 
6.41 

4.65 

6.08 
6.40 
6.80 
7.20 
7.48 
7.68 
&06 
8.30 
&46 
&70 

5.99 

5.84 

6.74 
6.13 

""i'ii" 

54.75 
54.70 
64.80 
54.96 
56.00 
66  28 
66.68 
65.68 
65.85 
56.00 
56.12 
66.20 
66.80 
56.50 
66.75 
56.85 
67.00 
57.15 
67.00 
66.94 
56.85 
56.70 
56.50 
55.90 

6.85 

5.80 

5.90 

6.06 

6.10 

6.38 

6.68 

6.78 

6.95 

7.10 

7.22- 

7.30 

7.40 

7.60 

7.8^ 

7.05 

8.10 

8.25 

8.10 

8.04 

7.95 

7.80 

7.60 

8,000 

2,000 

1,000 

200 

88,900 

7.00 

6.09 

Parted  one  strand  2  feet  6  inches  firom  splice. 
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CORDAGE. 


No.  9163. 

6''  Manila  Bopb. 

From  Boston  Navy- Yard. 

Gauged  length,  30''. 

Test  began  on  dry  rope;  completed  on  wet  rope. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Pinmdt. 

Elongation. 

Set. 

Povndt. 
100 
200 
400 
600 
800 
1,000 
2,000 
1,000 
2,000. 
1,000 
2.000 
3,000 
2,000 
8.000 
2,000 
8,000 
2,000 
8,000 
4,000 
8,000 
4,000 
8,000 
4,000 
8,000 
4,000 
6,000 
4,000 
6,000 
4,000 
6,000 
6,000 
5,000 
0,000 
6,000 
6.000 
7,000 
6,000 
7,000 
6,000 
7,000 
8,000 
7,000 
8,000 
7,000 
8,000 
9,000 
8,000 

9,000 
8.000 
9,000 

10,000 
9,000 

10,000 
9,000 
8,000 
7,000 
6,000 
6.000 
4,000 
8,000 
2.000 
1,000 
100 
1.000 

Inches. 
.47 
.62 
.94 
1.18 
L31 
L47 
2.00 
1.97 
2.01 
1.94 
2.05 
2.88 
2.88 
2.41 
2.41 
2.48 
2.42 
2.48 
2.78 
2.75 
2.82 
2.78 
2.84 
2.80 
2.84 
8.07 
8.01 
8.11 
8.10 
8.14 
8.80 
8.26 
8.82 
3.32 
8.83 
8.50 
8.48 
8.52 
8.51 
8.55 
8.73 
8.70 
8.79 
8.75 
3.81 
8.90 
8.88 

8.09 
8.99 
4.02 
4.05 
4.06 
4.10 
4.09 
4.06 
4.06 
4.00 
3.06 
8.92 
8.87 
8.79 
8.66 
8.18 
3.28 

Inches. 

Bested  2  hoars;  load  in  the  meantime  fell  to    i 
5,900  pounds. 

• 

CORDAGE. 
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No.  9163— €ontinaed. 


Applied  loads. 


Total. 


Pounds, 

2,000 

8,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9.000 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 

18,000 

20,000 

18,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4.000 

2,000 

1,000 

100 

0 


1. 
1. 
1. 
2, 
8, 
4, 
4. 


4, 
5. 

e, 

7, 

8. 

0, 
10, 
12, 
14, 
16. 
18, 
20, 
18, 
20, 
18, 
20, 
18, 
M, 
14, 
12. 
10, 

8. 

6. 

4. 

2, 


100 
200 
400 
600 
800 
000 
200 
400 
000 
000 
000 
000 
100 
0 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Per  SQuare 
incD. 


Pounds, 


In  ganged  length. 


Elongation. 


Inches, 
8.44 
8.60 
8.60 
8.70 
8.84 
8.03 
4.00 
4.07 
4.16 
4.27 
4.60 
4.78 
6.18 
6.48 
6.48 
6.68 
6.60 
6.63 
6.62 
6.60 
6.68 
6.67 
6.49 
V.44 
6.83 
6.24 
6.00 
4.91 
4.49 


+ 


—  .13 

—  .05 
.02 
.82 
.61 
.84 

1.07 
1.27 
1.72 
2.35 
2.82 
8.07 
2.26 


2.97 
3.21 
8.60 
3.71 
3.91 
4.13 
4.36 
4.56 
4.85 
6.04 
6.20 
6.39 
6.84 
6.46 
6.46 
6.61 
6.49 
6.47 
6.39 
5.83 
6.30 
6.26 
6.18 
6.10 
4.98 


Set. 


Inches. 


2.90 


Bemarks. 


Test  diaeontinned.  Bope  inmeraed  in  water 
for  a  period  of  16  hours.  Gauged  length 
after  Immersion  29".77,  henee  total  con- 
traction dne  to  wetting  3'M3.  Hope  re- 
turned to  the  testing  machine  and  test 
resumed  with  wet  rope. 

Gauged  length  at  present,  29^.87. 


After  5  minutes. 

New  stroke  of  piston  taken. 
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No.  9ie3— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  eq  nare 
Inoh. 

Elongation. 

Set. 

Pounds. 
1.000 
100 
1,000 
2,000 
4,000 
6.000 
8,000 
10.000 

Pounds. 

IrjohM. 
4.80 
4.25 
4.83 
4.45 
4.63 
4.83 
4.97 
6.08 
5.17 
5.26 
5.88 
5.45 
5.54 
6.63 
5.80 
5.91 
6.09 

Inokts. 

Tensile  strength. 

*                    * 

12,000 
14,000 
16.000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 

Parted  one  strand,  10  inches  from  eye  splice. 

No.  9166. 

Hemp  Rope. 
Three  strands. 

Fourteen  threads  per  strand. 
Circumference,  1".(>8. 
Gauged  length,  60^'. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnare 
incn. 

Elongation. 

Set. 

Pounds. 
60 
100 
150 
200 
300 
400 
500 
600 
800 
1,000 
800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1.800 

2.000 

2,400 

Poundc 

InsKu. 
1.06 

Imihss. 

1.53 
1.91 
2.27 
2.78 

. 

3.29 
3.60 

•••••••••••• 

3.95 
4.37 

4.92 
4.90 
4.86 

4.78 

4.60 
4.40 

4.58 

4.64 

4.83 
5.00 
5.20 
5.86 
5.60 
5.73 

•  ••••«  ...••■ 

Tensile  strength. 

., 

5.95 

6.15 
6.50 

Parted  one  strand  13''  from  eye  splice. 


CORDAGE. 
No.  9156. 
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Hemp  Bope. 

Gircamference,  l'',68. 
Taken  from  same  piece  as  No.  9155. 
Gaaged  length  of  50'^  laid  off  on  dry  rope. 

Immersed  in  water  16  hoars  before  testing^  which  caused  the  gaaged 
length  to  contract  l'^57. 
Tested  wet. 


Applied  loads. 

In  gaaged  length. 

Kemarka. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

PmtndM. 
50 
100 
150 
200 
800 
400 
500 
600 
800 
1,000 

800 
000 
400 
200 
100 

200 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,000 

2,800 

Poundi. 

InehM. 

-1.00 

—  .23 

+  .61 

1.08 

1.82 

2.81 

2.80 

8.15 

8.62 

8.97 

8.95 
8.87 
8.73 
8.54 
8.39 

8.45 

8.61 

8.80. 

8.94 

4.12 

4.86 

4.54 

4.76 

5.02 

5.15 

5.40 

5.53 

5.69 

5.97 

Inthsi. 

Gaaged  length  at  present  49". 

• 

Tensile  strength. 

* 

Parted  one  strand  26"  from  the  eye  splice. 
H.  Doc.  164 33 


514  CORDAGE. 

No.  9160. 

Hemp  Eope. 

Circumference,  3".23 ;  diameter,  1".06. 
Three  strands  of  21  threads  each. 
Lay,  1  turn  in  2".75. 
New  rope;  has  been  in  store  12  years. 
Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pimnda. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 

600 
100 
600 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 

1,000 

600 

100 

500 

1,000 

2,000 

2,400 
2,800 
3,300 
3,600 
4,000 

2,000 

1.000 

500 

100 

100 

500 
1,000 
2,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

Poundt, 

Inches.] 
1.00 
1.52 
1.89 
2.16 
2.44 
2.74 
3.00 
3.22 
3.45 
3.72 

8.62 
8.36 
3.53 
8.87 
4.12 
4.38 
4.64 
4.83 
5.10 

4.97 

4.83' 

4.52 

4.64 

4.80 

5.27 

5.50 
5.79 
6.08 
6.35 
6.50 

6.34 
6.20 
6.03 
6.73 
5.68 

5.73 
5.86 
6.14 
6.69 
6.86 
7.19 
7.44 
7.68 

Inches. 

• 

After  2  minutes. 
Tensile  strength. 

■  •■•*■  ■«•■■* 

Parted  two  strands  at  the  eye  splice. 
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No.  9161. 

Hemp  Bope. 

Taken  from  same  piece  of  rope  as  No.  9160. 
Ganged  length  of  50"  laid  off  on  dry  rope. 

Immersed  in  water  45  minutes  before  testing,  which  caused  the 
ganged  length  to  contract  '^32. 
Tested  wet. 


^ 


I 

L 


Applied  loads. 


Total. 


Poundt. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 

500 
100 
500 
1,000 
1.200 
1,400 
1,600 
1,800 
2,000 

1,000 

500 

100 

500 

1,000 

2,000 

2,400 
2,800 
3,200 
3,600 
4,000 

2, 000 

1,000 

500 

100 

500 

1.000 

2,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

0,540 


Per  square 
incn. 


Poundt. 


In  gauged  length. 


Elongation. 


IneheM. 
+.28 
.80 
1.26 
1.76 
2.15 
2.50 
2.78 
3.00 
3.28 
3.47 

3.34 
8.00 
3.21 
8.55 
3.80 
4.14 
4.42 
4.58 
4.90 

4.78 
4.60 
4.29 
4.38 
4.57 
5.01 

5.28 
5.49 
5.73 
5.93 
6.17 

6.98 
6.77 
5.60 
6.30 
5.38 
5.55 
5.79 
6.27 
6.58 
6.83 
7.01 
7.82 
7.56 


Set. 


InAea. 


Bemarks. 


Tensile  strength. 


Parted  two  strands  5"  from  the  eye  splice. 
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CORDAGE. 


No.  9162. 

Hemp  Rope. 

Taken  from  Baine  piece  as  No.  9160. 

Ganged  length  of  50"  laid  off  on  dry  rope. 

Immersed  in  water  16  honrs,  which  caused  the  gauged  length  to 

contract  V'Al. 
Tested  wet. 


Applied  loads. 


Total. 


Poundi. 
100 

aoo 

300 
400 
500 
600 
700 
800 
900 
1,000 

500 
100 
500 
1.000 
1,200 
1,400 
1,600 
1,800 
2,000 

1,000 

500 

100 

500 

1,000 

2,000 

2,400 

2,800 

3.200 

3,600 

4,000 

2,000 

1,000 

500 

100 

500 

1.000 

2,000 

4,000 

5,000 

6,000 

7,000 

8,000 


Per  so  nare 
inch. 


Pounds. 


In  gauged  length. 


Elongation. 


Inehet. 
+.10 
.81 
1.60 
2.30 
2.89 
3.47 
3.77 
4.02 
4.18 
4.32 

4.19 
3.67 
3.06 
4.86 
4.55 
4.72 
4.90 
5.11 
5.30 

5.12 
4.96 
4.69 
4.80 
4.92 
5.31 
5.51 
6.71 
5.89 
6.07 
6.28 

6.10 
5.86 
5.69 
6.52 
5.58 
6.70 
5.98 
6.38 
6.59 
6.86 
7.20 
7.50 


Set. 


Inehe$. 


Remarks. 


Tensile  strength. 


Parted  two  strands  at  the  eye  splice. 
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Gauged  length,  50". 


No.  9149. 
IJ"  Sisal  Rope. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqoare 

iOCQ. 

Elongation. 

Set. 

Remarks. 

Pounds. 
50 

Pounds. 

Inches. 
1.19 

Inches. 

100 
200 
300 
400 
600 
600 

1.74 
2.13 
2.70 
3.09 
3.49 
3.86 
,4-24 
4.65 
5.04 

• 

• 

700 

800 

900 

t 

5.40 

^^^ V           5:62 

1,100     ' 5.84 

After  2  minutei. 

1,200 

6.20 

1,300 
1,400 

6.50 
6.76 
7.05 
7.40 

1,500 

1,600 

1.695 



Tensile  strength. 

Parted  one  strand  at  the  eye-splice. 


No.  9150. 

IJ"  Sisal  Rope. 

From  same  piece  as  No.  9141). 
Gauged  length  of  50"  laid  off  on  rope  when  dry. 
Immersed  in  water  3  hours  before  testing. 
Tested  wet. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
50 

Pounds. 

Inches. 
1.00 
-f  .15 
1.13 
1.89 
3.28 
4.10 
4.66 
5.24 
5.70 
6.20 
6.67 
7.02 
7.40 
7.79 

Inches. 

Gauged  length  at  present,  49". 
Ganged  length  at  present,  50".15. 

100 

150 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,258 

Tensile  strength. 

Parted  one  strand  26"  from  eye- splice. 
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CORDAGE. 


Ko.  8829. 

3"  SisAii  Hope. 

From  Sewall  &  Day  mills. 
Eye-splices  at  ends. 

Gauged  length  of  50^'  laid  off;  then  rope  immersed  in  water  bath  19 
hours. 
Length  between  eye-splices  about  8  feet. 
Tested  wet. 


Applied 
loads. 

a 

In  gauged  length. 

Cironm- 
ference. 

Bemarkfl. 

Total. 

Elonga- 
tion. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

200 

8,000 

3,500 

35  700 

200 

0 

200 

400 

600 

800 

J, 000 

1,500 

2,000 

2,500 

8,000 

2,500 

2,000 

1,500 

1,000 

500 

200 

6,280 

Inches. 
48.50 
49.80 
51.10 
51.93 
53.00 
54.20 
55.20 
55.83 
56.45 
55.00 
56.60 
57.10 
57.30 
55.90 

Inches. 
0. 

1.80 
2.60 
3.48 
4.50 
5.70 
6.70 
7.33 
7.95 

IneJies. 
.0 

Inches. 
8.45 

Initial  load. 
Tensile  Btrength. 

2.90 

6.50 

2.93 

8.10 
8.60 
8.80 

2.78 
2.89 

7.40 

55.00 
55.15 
55.80 
55.47 
55.56 
56.00 
56.40 
56.60 
57.00 
57.00 
56.00 
56.70 
56.50 
56.20 
55.90 

6.50 

6.66 
6.80 
6.95 
7.06 
7.50 
7.90 
8.10 
8.50 
8.50 
8.40 
8.20 
8.00 
7.70 

7.40 

2.88 

Parted  two  strands  at  the  eye-splice. 


CORDAGE. 
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Ganged  length,  50'^ 


Ko.  9144. 
|//  Cotton  Bope. 


Applied  loftds. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
800 
850 
400 

300 
200 
100 

200 
300 
400 
450 
600 
550 
600 
700 
800 
828 

Pounds. 

Inehss, 
5.30 
6.62 
7.26 
7.69 
8.18 
8.51 
8.94 
9.81 

9.16 
8.90 
8.87 

8.69 

9.03 

9.89 

9.60 

9.87 

10.24 

10.50 

10.91 

11.44 

Inehss, 

• 

Tensile  strength. 

Parted  two  strands  at  the  eye-splice. 

No.  9145. 

|//  OOTTON  EOPE. 

Oanged  length  of  50"  established  on  rope  when  dry. 
Rope  wetted  2  hours. 
Tested  wet. 


Applied  loads. 

In  ganged  length. 

Eemarks. 

Total. 

Per  square 
incli. 

Elonga- 
tion. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
300 
350 
400 

800 
200 
100 

200 
300 
400 
50U 
600 
700 
800 
900 
996 

Pounds, 

Inches. 

5.70 

8.30 

9.91 

10.90 

11.77 

12.50 

13.12 

13.72 

13.59 
13.19 
12.36 

12.79 
13.36 
13.91 
14.62 
15.25 
15.90 
16.47 
16.98 

Inches. 

• 

« 

Tensile  strength. 

Parted  two  strands  at  the  eye  splice. 
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CORDAGE. 


Ko.  9146. 
A''  Cotton  Bope. 


Oanged  length,  50''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elonga- 
tion. 

Set. 

Poundt. 
50 
100 
160 
200 
250 
800 
850 
400 
460 
600 

400 
800 

200 
100 

200 
300 
400 
600 
600 
700 
800 
900 

Poundt. 

Inehu. 
6.16 
6.62 
7.32 
7.91 
8.47 
8.86 
9.82 
9.78 
10.14 
10.66 

10.45 
10.82 

10.04 
9.61 

9.82 
10.12 
10.34 
10.62 
11.04 
11.83  . 
12.47 

InehM, 

Rested  16  minutes. 
Tensile  strength. 

Parted  three  strands  at  the  eye  splice. 


CORDAGE. 


No.  9147. 
i"  Cotton  Eope. 
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Gauged  length,  50^'. 


^ 


Applied  loads. 

In  ganged  length. 

ReniarkR. 

• 

Total. 

Per  so  uare 
inch. 

Elonga- 
tion. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
800 
400 
600 
600 
700 
800 

700 
600 
500 
400 
800 
200 
100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

Pounds. 

Inches. 
4.07 
5.30 
6.13 
6.70 
7.10 
7.50 
8.19 
8.80 
9.29 
9.80 
10.30 

10.28 
10.20 
10.12 
9.97 
9.78 
9.50 
8.94 

9.10 

9.36 

9.60 

9.80 

10.00 

10.24 

10.46 

10.73 

11.17 

11.52 

11.92 

12.22 

12.70 

Inches. 

TensUe  strength. 

• 

1,495 

1 

1 

Parted  two  strands  at  the  eye  splice. 


522 


CORDAGE. 


No.  9148. 

|//  Cotton  Bope. 


Ganged  length,  50". 


Applied  loads. 

In  gaaged  length. 

Hemarks. 

Total. 

Per  sq  nare 
incn. 

tion.               ^'^■ 

Pounds. 
50 
100 
150 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
1,100 
1,200 

1,000- 
800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,600 

1,200 

800 

400 

100 

400 
800 
1,200 
1,600 
2,000 
2,  200 
2,400 
2.580 

Pounds. 

Inches. 
3.15 
4.21 
4.99 
5.70 
6.65 
7.51 
8.10 
8.63 
9.18 
9.74 
10.20 

10.78 
11.00 
11.24 

11.19 
11.10 
10.88 
10.58 
10.10 
9.61 

9.70 
10.10 
10.40 
10.70 
11.06 
11.41 
11.91 
12.64 
13.28 
13.87 

13.81 
13. 62 
13.30 
12.80 
11.81 

12.20 
12.77 
13.17 
13.60 
14.02 
14.38 
14.70 

Inches. 

Keated  40  minntes. 
Tensile  atrength. 

...•...._... 

■ 

Parted  one  strand  at  the  eye  splice. 
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REPEATED  STRESSES, 
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CORDAGE. 
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EZPEBDIENTS  OH  BEPEATED  STBES8E& 

No.  8720. 
4"  Manila  Bops. 


From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 
Gauged  leugth,  50'^ 


Applied  loads. 


TotaL 


Pounds, 

200 

400 

600 

800 

.  ],000 

1.500 

2,000 

2,500 

8,000 

4,000 

6,000 

6,000 

7,000 

A,  000 

9,000 

10,000 

6,000 
10,000 

6,000 
30,000 

5,000 
10,000 

5,000 


5, 

10, 

6. 

1, 
6, 
10, 
6, 
10, 
10, 
9. 
8, 
7, 
6, 
6, 
4, 
8, 
2, 
1. 

2, 

8. 

4. 

6, 

«. 

7, 

8, 

9, 

10, 

11, 

12. 

13, 

14, 

15, 


000 
000 
000 
000 
000 
000 
OOU 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
960 


Per  Bonare 
Incn. 


Poundt. 


In  ganged  length. 


Elongation. 


Inehes. 
2.00 
2.40 
2.95 
3.22 
3.52 
4.10 
4.63 
4.98 
5.50 
6.22 
6.73 
7.42 
7.77 
8.16 
8.48 
8.75 

8.51 
8.96 
8.67 
9.00 
8.73 
0.04 
8.74 


&90 
9.12 
8.90 
8.44 
8.74 
9.14 
8.87 
9.14 
9.31 
9.23 
9.20 
9.18 
9.10 
9.03 
8.98 
8.91 
8.73 
8.62 

8.63 
8.70 
8.82 
8.88 
8.95 
9.00 
9.10 
9.18 
9.22 
9.86 
9.40 
9.60 
9.67 


Set 


InehM, 


Remarka. 


Surface  of  rope  very  oily. 


Loads  applied  and  released  between  10,000 
and  6, 000  pounds  50  times. 


After  sustaining  load  1  hour. 


Tensile  strength. 


Parted  one  strand  at  the  splice. 
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CORDAGE. 


No.  8721. 
5"  Manila  Bope. 


From  Sewall  &  Day  Mills. 
Eye  splices  at  ends. 
Gauged  length,  60". 


Applied  load.8. 


Total. 


Poundi. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

U,000 

15,000 

16,000 

8,000 
16,000 

8,000 
16.000 

6,000 
16,000 

8,000 


8,000 

16.000 

8,000 

16, 000 

14,  000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12.000 

14,000 

16,000 

17,  000 

18,000 

19,000 

20,000 

21, 000 


Per  sqiUTe 
inch. 


Pounds. 


In  ganged  length. 


Elongation. 


Inches. 
2.45 
3.10 
3.51 
3.90 
4.13 
4.67 
5.07 
5. 38 
5.62 
6.61 
6.93 
7.21 
7.53 
7.90 
8.11 
8.38 
8.60 
8.80 
9.03 
9.23 
9.40 

9.12 
9.47 
9.21 
9.53 
9.27 
9.53 
9.25 


9.38 
9.65 
9.40 
9.65 
9.57 
9.53 
9.48 
9.40 
9.31 
9.21 
9.02 
8.80 

8.81 
8.98 
9.09 
9.23 
9.34 
9.47 
9.55 
9.70 
9.76 
9.83 
9.91 
9.98 


Set. 


Inches, 


Bemarks. 


Surface  of  rope  shows  olL 


Loads  applied  and  released  between  16,000 
and  8,000  pounds  50  times. 


Tensile  strength. 


Farted  one  strand  at  the  splice. 


CORDAGE. 
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No.  8723. 

3J"  Sisal  Rope. 


From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 
Gauged  length,  50'^ 


Applied  loads. 


Poundt. 
200 
400 
600 
800 
1,000 
1,S00 
2,000 
2,500 
8,000 
8,500 
4,000 
4,500 
5,000 
5,600 
8,000 
5,500 
3,000 
5,500 
8,000 
5.500 
8,000 


3,000 
5,500 
8,000 
5,500 
5,000 
4,500 
4.000 
3,500 
8,000 
2,500 
2,000 
1,500 
1,000 

1,500 
2,000 
2,500 
8,000 
8,500 
4,000 
4,600 
6,000 
5,500 
6,000 
6,500 
7,000 
7.500 
8,000 
8,500 
9,000 
9,500 
9,940 


Per  Bcinaro 
incn. 


Poundt. 


In  gauged  length. 


Elongation. 


Inckea. 
1.34 
1.93 
2.25 
2.61 
2.84 
3.88 
3.82 
4.20 
4.66 
4.98 
5.36 
5.70 
6.09 
6.52 
6.40 
6.72 
6.45 
6.82 
6.58 
6.91 
6.60 


6.91 
7.17 
6.91 
7.16 
7.12 
7.00 
7.00 
6.98 
6.91 
6.84 
6.76 
6.63 
6.52 

6.56 
6.63 
6.69 
6.73 
6.8S 
6.90 
6.08 
7.06 
7.16 
7.24 
7.37 
7.50 
7.75 
8.02 
8.32 
8.61 
8.92 


Set. 


InehM. 


Kemarks. 


Oil  appears  on  surfaco  of  rope. 


Loads  applied  and  released  between  6,500  and 
3,000  pounds  60  times. 


Tensile  strength. 


Parted  two  strands  at  the  splice. 
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CORDAGE. 


N'O.  8724. 

3"  Manila  Eope. 


Boston  Navy- Yard  manufacture. 
Eye  splices  at  ends. 
Gauged  lengthy  60". 


Applied  loads. 

In  gaaged  lenf2:th. 

Total. 

Per  square 
incli. 

Jjllongation. 

Set. 

Remarks. 

1 

[ 

Pounds. 
200 
400 
600 
800 
1,000 
1,600 
2,000 
3,000 
4,000 
5,000 
6,000 
7, 000 
8,000 
4,000 
8,000 
4,000 
8,000 
4,000 
8,000 
4,000 
7,940 

Pound*, 

Jndie«. 
1.47 
2.18 
2.71 
3.20 
3.67 
4.61 
5.35 
6.45 
7.32 
8.06 
8.54 
8.96 
9.33 
9.09 
9.46 
9.13 
9.51 
9.20 
9.55 
9.23 

Inches. 

- 

Tensile  strength. 

Loads  applied  and  released  between  8,000  and  4,000  pounds  43  times. 
On  the.  forty-fourth  loading  the  rope  parted  one  strand  at  the  splice 
under  a  tensile  stress  of  7,940  pounds. 


CORDAGE. 


STRAINED  IN  THE  TESTING  MACHINE 

AND  THEN  WETTED. 


H,  Doc.  164 34  529 


CORDAGE. 
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COSDAOE. 

Observations  on  the  behavior  of  manila  and  sisal  rope  wet  under 
stress. 
Samples  have  eye  splices  in  ends  for  securing  to  testing  machine. 

No.  9128. 


^"  Manila- 


From  Bewail  &  Day  Mills. 
Gauged  length,  50'^ 


f. 


Applied  loftdB. 

In  ganged  length. 

Kemarka. 

Total. 

Persqaatre 
Incn. 

Elongation. 

Set. 

Poundt, 

100 

200 

300 

400 

500 

600 

800 

1,000 

1,600 

2,000 

2,000 

2,000 

2,000 

2,000 
2,000 
2,000 

2,000 
2,000 
2,000 
2,000 

1,600 

2,000 

1,600 

1,000 

1,600 

2,000 

600 

100 

100 

1,000 

2,000 

2,000 

100 

100 

100 
100 

2,000 

2.000 

16,100 

Poundi. 

Inehst. 
1.51 
2.01 
2.89 
2.57 
2.71 
2.90 
8.18 
8.44 
8.99 
4.27 
4.39 
4.41 
4.43 

4.60 
4.59 
4.65 

4.71 

4.70+ 

Inehet. 

• 

After  snstaioing  load  6  minntea. 

After  anntalning  load  10  minntea. 

After  sustaining  load  15  minutes. 

Began  to  wet  the  rope,  using  water  at  about 

OQo  F.,  applied  with  sponges. 
After  10  minutes'  wetting. 
Aft^r  20  minutes'  wetting. 
Aft;er  30  minutes'  wetting. 
Stopped  applying  water ;  rope  remained  damp 

in  wrapping  or  other  wet  rope. 
WettiDK  resumed  2  hours  later. 
After  25  minutes'  wetting. 
After  1  hour's  wetting. 
Attfer  1^  hour's  wetting. 
Wetting  disoontinoed. 

• 

Aiter  2  minutes. 

After  6  minutes. 

Aft»r  6  minutes. 
Wetting  resumed. 
Aft^r  wetting  20  minutes. 
After  wetting  85  minutes. 
Wetting  discontinued. 

After  5  minutes. 
Tensile  strength. 

. 

4.75 
4.74 

4.68 
4.73 
4.69 
4.62 
4.68 
4.78 
4.60 
4.27 
4.19 
4.40 
4.69 
4.73 
4.20 
4.15 

4.04 
4.00 

4.61 
4.68 

Parted  one  strand  at  middle  of  length. 
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No.  9129. 

3"  Manila. 


From  Sewall  &  Day  Mills. 
Gauged  length,  50'^ 


Applied  loada. 

In  ganged  length. 

RemarkB. 

Total. 

Per  aqaare 
Incn. 

Elongation. 

Set. 

Pounds. 

100 

20U 

300 

400 

500 

600 

800 

1,000 

1,500 

2,000 

2,000 

2,000 

1,500 

1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 

2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9,620 

Paundi, 

Inehss. 
1.41 
1.85 
2.08 
2.25 
2.44 
2.61 
2.93 
3.18 
3.70 
4.20 
4.45 

Inehei, 

After  15  minutes. 

Load  left  on  rope  at  end  of  the  day. 

Load  on  the  rope  the  following  morning,  16 

hoars  later. 
Began  wetting  the  rope. 
AftBr  wetting  10  minutea. 
After  wetting  30  minates. 
SUght  falling  off  in  the  load  after  40  minutes 

wetting. 
After  wetting  1  boar. 
After  wetting  U  hoars. 
After  wetting  2  noars. 
After  wetting  21  hoars. 
After  wetting  3  nours. 
Wetting  discontinued. 

Tensile  strength. 

•■"■•■  •••••• 

4.46 

4.46 
4.46 

4.46+ 

4.46-1- 

4.47 

4.48 

4.49 

4.56 
4.89 
5.52 
6.17 
6.73 
7.12 
7.50 
7.77 

Parted  one  strand  at  the  eye-splice. 
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No.  9130. 
3"  Manila. 


From  Boston  Navy- Yard. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation.        Set. 

Pounds. 
100 
200 
300 
400 
fOO 
500 
500 
600 
500 
500 

500 
600 
500 
600 
500 
500 
500 
500 
500 
500 
600 
500 

830 
500 

600 
500 
500 
500 
500 

Poundt. 

Inches. 
1.20 
1.81 
2.20 
2.66 
2.80 
2.84 
3.00 
8.01 
8.01 
8.01 

8.04 
3.07 
8.10 
3.10 
3.10 
8.10 
3.11 
8.12 
3.16 
8.16 
8.18 
3.19 

3.22 
8.80 

8.32 
8.32 
8.32 
3.32 
3.81 
3.32 

8.49 
8.72 
4.49 
5.29 
5.92 
6.46 
7.26 
7.91 
8.37 
8.70 
9.00 
9.19 
9.89 

Inches, 

After  2  minutes. 

After  80  minntes. 

After  35  minutes. 

After  40  minutes. 

After  60  minntes. 

Beinin  wetting  the  rope. 

Alter  wetting  10  minntes. 

After  wetting  20  minntes. 

After  wetting  30  minutes. 

After  wetting  40  minutes. 

After  wetting  50  minutes. 

After  wetting  1  hour. 

After  wetting  1  hour  10  minutes. 

After  wetting  1  hour  20  minutes. 

After  wetting  2  hours. 

After  wetting  24  hours. 

After  wetting  3  iiours. 

After  wetting  31  hours. 

Wetting  d  iscontlnued.    Hope  remained  In  the 

testing  machine  over  nignt. 
Load  ana  elongation  after  16  hours. 

VV  etting  resumed. 
After  wetting  6  minntes. 
After  wetting  10  minutes. 
After  wetting  20  minutes. 
After  wetting  35  minutes. 
After  wetting  1  hour  10  minutes. 
After  wetting  1  hour  40  minutes. 
Wetting  discontinaed. 

Tensile  strength. 

, 

500 

800 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,900 

Parted  one  strand  10"  from  the  eye-splice. 
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CORDAGE. 


Ko.  9131. 


3"  Sisal. 


Prom  Sewall  &  Day  Mills. 
Gauged  length,  50". 


Applied  loads. 

In  gaaged  length. 

RemarkB. 

Total. 

Per  sqnare 
incn. 

Elongation. 

Set. 

Pounds. 
100 
100 
100 
100 

100 
100 
100 
100 

100 

100 

100 
100 
100 

100 
100 
100 

200 

200 

300 

400 

600 

600 

800 

1,000 

1,500 

2,000 

3,000 

4,000 

6,000 

6,000 

6,210 

Pounds. 

JneJie*. 
1.03 
1.04 
1.06 
1.08 

1.00 
.97 
.95 
.94 

.94 

.93 

.07 
.11 
.13 

.19 
.19 
.19 

.48 
.62 
.9] 
1.38 
1.69 
2.22 
2.49 
2.96 
3.76 
4.68 
5.90 
6.97 
7.85 
8.48 

Inches. 

After  10  minntea. 

After  20  minutea. 

After  30  minntes. 

Began  to  wet  the  roi>e. 

After  wetting  10  minntcs. 

After  wetting  20  minutes. 

After  wetting  40  minutes. 

After  wetting  65  minutes. 

Wetting  discontinued  for  1  hour. 

Elongation  at  end  of  hour. 

Wetting  resumed. 

After  wetting  30  minutes. 

Hope  removed  ftom  the  testing  machine. 

When  released  from  the  pins  through  the 

eyes  the  rope  increased  its  twist  one-quarter 

of  a  turn  in  a  length  of  6  feet 
It  now  raea.sures  60".07  on  the  gauged  length 

when  the  Quarter  turn  was  taken  out  for  the 

purpose  oi  bringing  the  gauge  marks  on  the 

same  side  of  the  rope. 
After  resting  15  minutes  without  load  the 

gauged  length  measured  49'^76,  the  rope 

having  made  about  one-quarter  turn  in  6 

feet. 
The  quarter  turn  was  taken  out  and  rope 

returned  to  the  testing  machine. 

After  3  minutes. 
After  8  minutes. 
Wetting  resumed. 
After  wetting  6  minutes. 
After  wetting  10  minutes. 
After  wetting  20  minutes. 
Wetting  discontinued. 

After  6  minutes. 

After  sustaining  load  3  minutes. 

Tensile  strength. 

. 

Parted  one  strand  at  the  splice. 
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TESTS  OF  KNOTS  AND  HITCHES. 
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COSDAOE. 

Tensile  Tests  of  Splices,  Knots,  and  Hitches  in  Manila  and 

SiSAJ.  BOPE. 


No.  of 
test. 


0120 
9121 
9122 
9123 
9124 

9118 

9119 

9114 
9135 
9127 
9115 


9115a 
9116 


9117 


9126 


Desoription. 


Tensile 
strength. 


9-thread  sisal.  Making  a  rolling  hitch  on  5" 
manila  rope. 

1^"  sisal.  Making  a  rolling  hitch  on  5"  manila 
rope. 

H"  sisal.  Making  a  rolling  hitch  on  5"  manila 
rope. 

2^"  manila,  4  strands.  Making  a  rolling  hitch 
on  5"  manila  rope. 

2^"  manila,  4  strands.  One  end  provided  with 
an  eye-splice,  the  other  end  with  a  *'cat'8> 
paw." 

3|"  manila,  8  strands.  Two  pieces  of  rope 
Joined  together  with  eye-splices.  The  ends 
were  secured  to  pins  in  the  testing  machine 
by  means  of  eye-splices. 

34"  manila,  3  strands.  Two  pieces  of  rope 
joined  together  with  short  splice.  Ends  se- 
cored  to  pins  in  tho  testing  machine  by  means 
of  eye- splices. 

8}"  manila,  3  strands.  Two  pieces  of  rope 
Joined  together  with  shroud  knot.  Ends  se- 
cured by  pins  througli  eyesplioes. 

4"  manila,  4  strands.  Two  pieces  of  ropejoined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splices. 

4"  manila,  3  strands.  Two  pieces  of  rope  joined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splices. 

5"  manila,  3  strands.  Twopieces  of  rope  ioined 
together  with  single  Garnck  bend,  with  ends 
stopped  back  wit-h  two  sets  of  racking  seiz- 
ings. Ends  of  ropes  secured  by  pins  through 
eye-splices. 

Hitch  remade  and  new  seizings  put  on 

6"  manila,  3  strands.  Two  pieces  of  ropejoined 
togetlier  with  single  Garrick  bend.  Ends 
secured  by  pins  throiigh  eye-splices. 

8"  manila,  3  strands.  One  end  secured  to  pin 
with  an  eye-splice,  the  other  end  securea  to 
pin  by  means  of  an  anchor  knot. 


8^"  manila,  3  strands.  Two  pieces  of  rope  Joined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splices. 


Pounds. 
534 

1,175 

1,664 

3,840 

3,320 

12,080 
10,430 

9,120 
11,420 
14,800 

5,200 


11,700 
17,100 


50,300 


Parted. 


47,400 


The  sisal  line  at  the  hitch. 

One  strand  of  sisal  rope  at 
the  hitoh. 
Do. 

One  strand  of  2^"  rope  at 
tho  hitch. 

One  strand  at  the  "cat's- 
paw." 

One  strand  at  an  eye-splice 
securing  specimen  to  the 
testing  machine. 

One  strand  at  the  short 
splice. 


One  strand  at  the  shroud 
knot. 

One  strand  at  eye-splice  in 
end. 

One  strand  at  the  short 
splice. 

The  hitch  drew  together 
and  pulled  the  ena  from 

*  under  the  teieings,  un- 
rolling without  parting 
the  rope. 

One  strand  at  the  hitoh. 
Do. 


One  strand  of  the  standing 
part,  wheretheendof  the 
rope  took  the  first  turn 
orer  the  standing  part, 
back  of  the  half-hitch, 
in  the  anchor  knot. 

One  strand  at  the  short 
splice. 
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Material  from  Sewall  and  Day  Mills^  Boston,  Mass. 

Specimens  with  eye-splices  in  the  ends  and  haying  a  single  knot  at 
the  middle  of  length. 


SB 


No.  of 
test. 

Description. 

Tensile 
strength. 

Parted. 

8917 
8918 
8915 
8916 
8913 
8914 
8919 
8920 

2"  3-8trand  sisal.    Tested  dry 

Pounds. 
1,740 
2,020 
2,310 
3,120 
2,980 
4,310 
9,950 
12,900 

One  strand  at  the  knot. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

2"  3-8trand  sisal.    Tested  with  the  knot  wet  - . . 

2"3-straud  manila.    Tested  dry 

2"  3-strand  manjla.    Tested  with  knot  wet 

2i"  3-8trand  manila.    Tested  dry 

2|"  3-8trand  manila.    Tested  with  knot  wet 

41"  3-strand  manila.    Tested  dry 

ii"  3-strand  manila.    Tested  with  knot  wet 

CORDAGE. 


UNDER  CONTINUOUS  LOADS,  WET  AND 

DRY  CONDITIONS. 
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541 


COBDAGK 

4"  Manila  Eope. 

Four  strands  from  Boston  Kavy-Yard. 

Shot  weighing  460  pounds  susp^ded  by  rope  iu  vertical  position. 

Gauged  length,  30". 


Time  of 
observa- 
tion. 

H.    M. 

Elapsed  time. 
Days.  Hrs. 

Ganged 
leni^h. 

Elonga- 
tion. 

Bemarks. 

Inches. 

Inches. 

1897. 

^ 

May  12 

. 

9    00 
9    00 

Koload. 

Loaded  with  460  ponnds. 

Baining ;  rope  protected  by  canvas  roqf  and  wrap- 

9   15 

o*"T* 

""si."  85" 

""i.a" 

ping  of  cotton  cloth. 

9    50 

0      1 

31.85 

1.85 

Bope  uncovered  and  rain  allowed  to  fall  upon  it. 

11    00 

0      2 

31.89 

1.89 

11    35 

0      24 
0      21 
0      4 

81.84 

1.84 

11    45 

Stopped  raining. 

1    00 

"si.' 89* 

'"i.'89" 

4    45 

0      7i 

81.90 

1.90 

May  13 

8    00 

0    23 

31.95 

1.95 

Raining;  began  to  rain  during  previous  night. 

4    40 

1      7i 

82.00 

2.00 

Showery  during  the  day. 

May  14 

8    10 

2    23^ 

32.03 

2.03 

Clear  weather;  heavy  showers  during  previous 
night. 

1    40 

2      4} 

82.17 

2.17 

Clear  weather  since  morning:  now  sprinkles. 

5    00 

2      8 

32.18 

2.18 

Clear  weather. 

May  15 

8    00 

2    23 

32.18 

2.18 

Clear  weather  over  night. 

4    30 

May  17 

8    00 

3      74 

32.40 

2.40 

Clear,  sonny  day. 

4    23 

32.49 

2.49 

Clear  weather  since  last  observation. 

May  18 

4    50 

6      7| 

32.68 

2.68 

Do. 

May  19 

4    80 

7      74 

82.81 

2.81 

Do. 

May  20 

4    30 

8      74 

32.84 

2.84 

Do. 

May  21 

4    00 

9      7 

32.88 

2.88 

Do. 

May  22 

8    10 
4    50 

9    234 
10      7» 

32.84 
32.88 

2.84 
2.88 

|Clear  weather ;  showery  during  preceding  night. 

May  24 

^ 

8    90 

H^ 

Cloudy. 

9    30 

'""82.' 88" 

■     "i'86"' 

Rain  begins. 

1    15 

May  25 

8    10 

12      4^ 

32.86 

2.86 

Cloudy;  occasional  light  showers. 

12    231 

32.81 

2.81 

Cloudy ;  heavy  rain  during  preceding  night. 

4    50 

13      7| 

32.80 

2.80 

Clear  weather  past  5  hours. 

May  27 

4    45 

15      7} 

82.80 

2.80 

Raining  in  morning;  cleared  in  afternoon. 

Jnne    5 

2    30 

Jnne  10 

10    80 

24      54 

82.84 

2.84 

Cloudy;  rained  during  preceding  night. 

29      14 

32.77 

2.77 

Has  been  raining  86  hoars. 

Aug.  27 

9    30 

107        1 

33.71 

3.71 

Clear  weather. 

1 
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I"  Cotton  Kope. 

Seventy  pounds  weight  sospended  by  rope. 
Gauged  length,  30". 


Time  of 
observa- 
tion. 


Hm         3f  . 

1897. 
May  12 

11    17 

11    36 

11    46 

1    00 

4    45 

May  13 

8    00 

4  40 
May  14 

8    10 
1    40 

5  00 
May  J  5 

8    00 

4  30 
May  17 

8  00 
May  18 

4  60 
May  10 

4  bO 
May  20 

4  30 
May  21 

4  00 
May  22 

8    10 

4  50 
May  24 

8  30 

9  30 

1  15 
May  25 

8  10 
4    50 

May  27 
4    45 
Jane    5 

2  30 
Jane  10 

10    30 
Aag.  27 

9  30 


Elapsed  time, 


Dayt.  Hn. 


20} 
1   5i 

1  21 

2  2^ 


2 
3 

^1 

4 

20i 

6 

5* 

7 

H 

8 

5i 

9 

4* 

0 
10 

21 

54 

11  2U 

11  22i 

12  2 


12 
13 

21 
51 

16 

5i 

24 

3i 

28 

23^ 

106 

22i 

Gauged 
length. 


Inehe§. 

30.00 
33.50 


83.62 
33.73 


33.84 
34.05 

34.06 
34.50 
34.49 

34.49 
35.16 

35.08 

35.45 

35.57 

35.49 

35.26 

36.22 
35.50 


35.18 
35.13 

34.80 
84.98 

36.07 

34.91 

34.78 

36.08 


Elonga- 
tion. 


JncAet. 


3.50 


8.62 
3.73 


3.84 
4.05 

4.06 
4.50 
4.49 

4.49 
5.16 

5.08 

5.45 

5.57 

5.49 

5.26 

5.22 
5.50 


5.18 
6.18 

4.80 
4.93 

5.07 

4.91 

4.78 

6.08 


Remarks. 


Loaded  with  70  poands  weight.    Kaining;  rope 

protected  by  oanyas  covering  from  the  rain. 
Raining. 
Stopped  raining;  rope  uncovered. 

Be^n  to  rain  daring  the  night. 

Raining. 

Showery  daring  the  day. 

Clear;  heavy  showers  daring  preceding  night. 
Clear  weather  since  morning;  now  sprinkles. 
Clear  weather. 

Clear  weather  overnight. 
Clear,  sanny  day. 

Clear  weather  since  last  observation. 

Do. 

Do. 

Do. 

Do. 

Showery  daring  preceding  night ;  clear  at  present. 
Clear  weather. 

Clondy,  bat  no  rain. 

Rain  begins. 

Cloudy ;  occasional  light  showers. 

Cloudy;  heavy  rain  daring  preceding  night. 
Clear  weather  past  5  hours. 

Rained  in  the  morning;  cleared  in  the  afternoon. 

Cloudy;  rained  the  night  previous. 

Has  been  raining  36  hours. 

Clear  weather. 
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No.  9. — Linen  Shot  Line. 

Sample  from  coil  No.  4218. 

Tensile  strength,  1,195  pounds.. 

Thirty-three  pounds  weight  suspended  by  the  rope. 

Gauged  length,  30". 


Time  of 
obser- 
Tation. 

Elapsed 
time. 

GanjEed 
length. 

Elonga- 
tion. 

RemarkR. 

H.  M. 

J)ay9. 

Hr». 

Inehu, 

1897. 

May  12 

11    85 

30.00 

Loaded  with  33  pounds  weight.    Raining. 
Rope  now  covered  with  canvas  to  protect  from 
rain. 

11    40 

32.26 

2*25 

11    45 

,  , 

Stopi)ed  raining. 
Rope  uncovered. 

1    00 

1 

"■32.' 38" 

'""i'ss" 

4    45 

H 

82.44   ^ 

'       2.44 

Present  lay  of  rope,  1  tnrn  in  1".42. 

May   13 

8    00 

20^ 

82.68 

2.68 

Raining.    Began  to  rain  dnring  previous  night. 

4    40 

May  14 

8    10 

1 

5 

32.84 

2.84 

Showers  during  the  day. 

1 

20| 

82.68 

2.68 

Clear  weather;  heavy  showers  during  tliu  niglit. 

1    40 

2 

2 

83.26 

3.26 

Clear  since  morning;  now  sprinkles. 

5    00 

2 

^ 

33.27 

3.27 

Clear  weather. 

May  15 

8    00 

2 

20^ 

83.27 

3.27 

Clear  weather  overnight. 

4    80 

3 

5 

83.56 

3.66 

Clear,  sunny  day. 

May  17 

8    00 

4 

20i 

33.48 

3.48 

Clear  weather  since  last  observation. 

May  18 

• 

. 

4    50 

6 

H 

83.60 

3.60 

Do. 

May  19 

• 

4    30 

7 

5 

33.62 

3.62 

Do, 

May  20 

4    80 

8 

5 

33.62 

3.62 

Do. 

May  21 

4    00 

9 

4i 

83.50 

3.50 

Do. 

May  22 

8    10 

0 

20i 

83.47 

3.47 

Clear  weather;  showery  during  preceding  night. 

4    60 

10 

H 

83.64 

3.64 

Clear  weather. 

May  24 

8  30 

9  20 

11 
11 

21 

21} 

Cloudy,  but  no  rain. 
Rain  bt^gins. 

'""83.' si" 

'    'a.'ao" 

1    15 
May  25 
8    10 

12 

11 

83.40 

3.40 

Cloudy ;  occasional  light  showers. 

12 

20^ 

32.76 

2.76 

Cloudy ;  heavy  rain  preceding  night. 

4    50 

13 

33.32 

3.32 

Clear  weather  peat  5  hours. 

May  27 

4    45 
Jnne    5 

2    80 

Jnne  10 

10    80 

15 

H 

33.49 

8.40 

Rained  in  morning;  cleared  in  afternoon. 

24 

3 

33.00 

3.00 

Cloudy ;  rained  the  previous  night. 

28 

23 

32.84 

2.84 

Has  been  raining  36  hours. 

Ang.  27 

9    80 

106 

22 

33.73 

8.73 

Clear  weather.    Lay  of  rope  at  present  time,  1 
turn  in  1".85. 
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IJ"  Manila  Rope. 

From  Sewall  &  Day  Mills. 

Ten  pounds  weight  suspended  by  rope. 

Gauged  length,  30''. 


Time  of 

obaervfr- 

tion. 

Elapsed 

1 
time. 

Gaujjoil 
length. 

Inches. 

Elonga- 
tion. 

Ineheg. 

Remarke. 

R.  M. 

2>ayM. 

Hre, 

1897. 

May  22 

3    00 

30.00 

Rope  now  loaded  with  lO'pounds  weight  in  teal- 
ing  room. 

" 

May  24 

8    30 

1 

17* 

80.75 

.75 

9    00 

I 

18 

Put  oat  of  doors.    Showery  weather. 

Cloudy  weather,  with  occasional  light  showers. 

1    15 

1 

22i 

""36.' 66" 

.66" 

May  25 

^ 

8    10 
4    50 

2 
3 

^11 

30.60 
30.60 

.60 
.60 

Cloudy  ;  heavy  rain  during  preceding  night. 
Clear  weather  for  the  past  d  nours. 

May  26 

11    00 

3 

20 

30.64 

.64 

Light  rain. 

May  27 

4    45 

5 

11 

30.58 

.58 

Bained  in  forenoon  ;  cleared  in  afternoon. 

June    5 

2    30 

13 

23* 

30.91 

.91 

Cloudy  ;  rained  the  night  previous. 

June  10 

10    30 

18 

m 

30.60 

.60 

Has  been  raining  36  hours. 

June  26 

/ 

3    45 

35 

I 

32.04 

2.04 

Weight  suspended  by  rope  increased  ftom  10 
to  80  pounds. 

4    00 

35 

1 

32.34 

2.34 

Immediate  length  after  increase  of  weight 

4    30 

35 

u 

32.41 

2.41 

4    65 

35 

2 

32.42 

2.42 

June  27 

8    50 

35 

17| 

32.58 

2.58 

Aug.  27 

9    30 

96 

18* 

33.54 

3.54 

Clear  weather. 

Oct.    12 

4    30 

143 

U 

33.71 

3.71 

Rainy  afternoon. 

Oct.    13 

8    45 

143 

17i 

83.54 

3.54 

Cleiir  weather. 

1    05 

143 

22 

83.58 

3.58 

Do. 

Test  discontinued. 


^ 
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If  Manila  Kopk. 


From  Sewall  &  J)ay  Mills, 
{Sixty  pounds  suspended  l)y  ro[>e. 
(Gauged  lengtb,  30". 


Time  uf 

(iliAerva- 

tioii. 

EIhimioiI  tini«. 
Jfays.  Ilrt.  1 

Ganged 
leii^b. 

Inche: 

Elonga- 
tion. 

Inehu. 

Kem&rkH. 

//.  3/. 

May  22 

1 

3    00 

30.00 

Kope  loadeU  with  60  iniuimIh  weight  in  testing 
room. 

Mhv   24 

1 
1 

8    30 

1 

17*    i 

31.42 

1.42 

i>    00 

1 

18 

Kope  pat  oat  of  doora.    Showerv  weather. 
Cloudy  weather,  with  ocoasionai  light  ahowei-s. 

1     J5 

1 

i2i 

"si.*  46"' 

'""i.'ib" 

^fay  25 

8    10 

2 

"i 

31.37 

1.37 

Cloudy ;  heavy  rain  during  preceding  night 
Clear  weathor  for  the  past  5  hours. 

4    50 

3 

li   ' 

31.40 

1.49 

May  26 

n    00 

3 

20 

31.54 

1.54 

Light  rain. 

May  27 

4    45 

6 

1} 

31.53 

1.53 

Kained  in  forenoon ;  cleared  in  afternoon. 

Jiiue    5 

2    30 

13 

23* 

31.03 

1.93 

Cloudy ;  ralne<l  the  night  ]>revioo». 

Jtiue  10 

10    30 

18 

10ft 

31. 72 

1.72 

Has  been  raining  36  hours. 

Aug.  27 

( 

9    30 

06 

18ft 

83.61 

3.61 

Clear  weather. 

Oct.  12 

4    30 

143 

U 

33.60 

3.60 

Rainy  afternoon. 

Oct.    13 

8    45 

148- 

17J 

33.31 

3. 31 

Clear  weathf^r. 

1    05 

143 

22 

38.46 

3.46 

Do. 

Test  discontinued. 
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3|''  Manila  Bope. 

From  Sewall  &  Day  mills. 

Four  hundred  and  sixty  pounds  suspended  by  ropa 

Onaged  length,  30''. 


Time  of 
obeerva* 

tiOD. 


H.M. 
I  Au£.27 

10  25 

10  36 

10  45 

10  56 

11  05 
11  16 
11  25 
11  86 
11  46 
11  66 

1  00 


1 
1 
1 
1 
1 


10 
20 
30 
40 
50 


2  00 

2  10 

2  20 

2  80 

2  40 

2  60 

8  00 

8  10 

8  20 

8  80 

8  40 

8  60 

4  00 

4  10 

4  20 

4  80 

4  40 

4  50 
Ang.28 

8  25 


Elapsed 
time. 


Soura. 


\ 


i 


I' 


H 


St 


4 


n 


6 

H 


n 


^ 


22 


Ganeed 
length. 


Inches^      Inchea. 


32.59 

32.05 

82.70 

32.70 

82.00 

82.68 

82.68+ 

32.60 

32.68 

32.60 

82.73 

82.72 

32.73 

82.75 

82.73 

82.72+ 

82.74 

82.75+ 

82  76 

32.76 

82.76+ 

32.76 

82.76 

32.74+ 

82.76 

82.77 

82.70 

32.79 

82.80 

32.80 

82.80 

82.80 

82.80 

82.80 

32.99 


2.59 

2.65 

2.70 

2.70 

2.69 

2.68 

2.68+ 

2.69 

2.68+ 

2.69 

2.73 

2.72 

2.73 

2.75 

2.73 

2.72+ 

2.74 

2.75+ 

2.76 

2.75 

2.75+ 

2.70 

2.75 

2.74 

2.76 

2.77 

2.79 

2.79 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.99 


Kemarka. 


Immediate  elongaiiuu.    Dry  roiie. 
Dry  rope. 

1)0. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Began  wetting  \  he  rope  with  hose  pipe. 
Wet  rope. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dor 

Do. 

Do. 
Water  shot  off. 

Do. 

Do. 

Do. 


Test  discontinued. 
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2"  Manila  Bope. 

From  Sewall  &  Day  Mills. 

Foar  hundred  and  sixty  x>0Tuid8  suspended  by  rope. 

Gauged  length,  30''. 


Time  of 

obser- 

TBtiOU. 

JT. 

M. 

Aug.  28 

10 

20 

80 

40 

50 

2 

00 

2 

10 

2 

20 

2 

30 

2 

40 

2 

50 

3 

00 

8 

10 

8 

20 

8 

80 

8 

40 

3 

50 

4 

00 

4 

10 

4 

4 
4 


80 
40 
50 


Elapsed  time. 


Day9.    JIrt, 


Ang.  80  I 
8    20 
0    30 


1 
1 


i 


i 


n 


I' 


i\ 


? 


3 

31 

10 
204 


Inehet. 

33.17 

38.83 

33.88 

33.34 

38.35 

38.87 

88.40 

88.40 

83.42 

33.44 

83.44 

33.46 

33.48 

38.50 

38.60 

83.51 

33.52+ 

83.55 

33.58 

83.  «2 

33.62 

33.63 

33.63 

34.48 
34.48 


Inehet. 


3. 
3. 
8. 
8. 
8. 
8. 
3. 
8. 
3. 
8. 
8. 
8. 
8. 
3. 
8. 
8. 
8. 
8. 
3. 
8. 
8. 
8. 
8. 


17 

33 

33 

84 

86 

87 

40 

40 

42 

44 

44 

46 

48 

50 

50 

51 

62+ 

55 

58 

62 

62 

63 

63 


4.48 
4.48 


Hemarka. 


Immediate  elongatiuu.    Dry  rope. 
Dry  rope. 

Dof 

Do. 

Do. 

Do. 

Do. 
Began  wetting  the  rope  with  hoee  pipe. 
Rope  wet. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Rope  dry. 
Do. 


Test  discoutiuued. 
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3"  Manila  Eope. 

From  Sewall  &  Day  mills. 

Four  hundred  and  sixty  pounds  suspended  by  rope. 

Gauged  length,  aO''. 


Time  of 

obaer- 

vation. 

H,    M, 

Auff.  30 

9    40 

9    60 

10    00 

10    10 

10    20 

10    30 

10    40 

10    50 

11    00 

11    10 

11    20 

11    30 

11    40 

11    50 

I    00 

1    10 

1    20 

1    30 

1    50 

2    00 

2    10 

2    20 

2    40 

8    00 

8    10 

3    20 

3    SO 

4    40 

4    50 

Aug.  31 

8    46 

11    60 

4    40 

Septs  1 
8    25 

4    65 

Sept.  2 
8    40 

1    06 

4     \5 

Sept.   3 

Sept.  8 
9   00 

Sept.  11 
1    05 

4    50 

Oct    12 

4    80 

Oct.    18 

8    45 

1    06 

Elapsed  time. 


I>ayt,  Ht9, 


Oanged 
leBf^h. 


Elonga* 
tion. 


It 


8| 


23 

1    2i 

1    7 


1  22i 

2  7i 

2  23 
8      3i 

3  7 

3  22^ 

8  234 


12 

12 


43      6} 

43  23 

44  3| 


IneKea. 

In6Ke$. 

32.04 

2.04 

82.18 

2.13 

82.16 

2.15 

32.16 

2.16 

82.16+ 

2.16+ 

82.16 

2.16 

82.16-f 

2.16+ 

82.20 

2.20 

82.22 

2.22 

32.23+ 

2.23+ 

82.24 

2.24 

32.24 

2.24 

32.24+ 

2.24+ 

82.26 

2.26 

82.34 

2.34 

32.34 

2.34 

83.20 

2.20 

32.82 

2.32 

32.16 

2.16 

32.25 

2.25 

82.28 

2.28 

82.81 

2.31 

82.33 

2.88 

32.34 

2.34 

32.36 

2.35 

32.85+ 

2.35+ 

32.86+ 

2.36+ 

82.40 

2.40 

32.42 

2.42 

32.56 

2.55 

32.51 

2.51 

32.55 

2.65 

32.65 

82.61 

3Z61 

32.60+ 

32.63 

32.68 

33.93 

34.16 
84.14+ 

34.25 

34.13 
34.18 


Kemarks. 


2.65 

2.61 

2.61 

2.60+ 

2.63 

2.68 

3.93 

4.15 

4.14+ 

4.25 

4.13 
4.13 


Immediate  eloniration. 
Rope  dry. 

Do. 

Do. 

Do. 

Do. 

Do. 
Began  wetting  the/ope  with  lione  pipe. 
Hope  wet. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Load  removed  10  minntee. 
Rope  wet.    Weiglit  reapplied  before  measuring. 
Rope  wet. 
Load  remored  20  minutes,  then  reapplied  before 

measuring. 
Stopped  wetting  the  rope. 


Began  wetting  the  rope. 
Rope  wet. 

Do. 
Stopped  wetting  the  rope.     No  water  on  rope 
over  night,  alK>nt  16  honrs. 

Commenced  wetting  the  rope. 
Rope  wet  all  day. 

Has  been  raining  abont  3  hours. 
Raining ;  clearea  abont  3  o'clock. 
Clear  weather. 

Do. 

Cloudy. 

Has  been  raining  abont  20  minutes, 


Rainy  afternoon. 

Clear  weather. 
Do. 


Test  discontinued. 
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FREE  CONTRACTION  OF  WET  ROPES  IN 
TANK   AND  OUT  OF  DOORS. 
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UUKUAUlfi. 


UUO 


GOBDAOS. 

If"  Manila  Rope. 

From  Sewall  and  Day  Mills. 

Gauged  leugtli  of  30''  established  on  a  new  piece  of  rope;  then  the 
sample  was  exposed  to  the  action  of  the  rain  out  of  doors,  the  sample 
not  being  loaded  in  the  meantime,  free  contraction  permitted. 


Time  of 
observa- 
tion. 

Elapsed  time. 

Ganged 
lenj^tli. 

Contrac- 
tion. 

Remarks. 

n.  M. 

Dayt.  Bt9. 

Inehea. 

Jneket. 

Sept.  10 

lU    60 

0      0 

30.00 

Exposed  to  rain. 
Hain  continues. 

12    50 

0      2 

80. 00-(- 

4    45 

0      0 

20.87 

0.13 

Uainiuff  since  last  observation.    The  twist  in  tlie 
rope  Increased  daring  this  period  of  wetting. 

Sept.  11 

8    30 

0    21} 

29.68 

0.32 

Weattaer  cleared  daring  the  preceding  night,  but 
rope  still  wet. 

0    00 

0    22i 

Kope  immersed  in  tank  of  cold  water. 

Sept.  12 

lU    30 

1    23} 

28.05 

1.35 

Rope  still  kept  in  water. 

Sept.  14 

10    30 

3    23} 

28.42 

1.58 

Continued  in  water. 

Sept  19 
4    00 

0      51 

28.32 

1.88 

Do. 

Seut  21 
8    30 

10    21} 

28.22 

1.78 

Do. 

Sept.  28 

9    10 

17    224 

28.18 

1.82 

Do. 
Rope  taken  from  tank  of  water  and  measured. 

Dec.   14 

10    30 

04    23} 

28.03 

1.97 

CJ"  Manila  Kope. 

From  Sewall  and  Day  Mills. 

Sample  about  12  feet  long. 

Gauged  length  of  100"  laid  off,  then  sample  immersed  in  cold  water. 


U- 


Ti 

observa- 
tion. 

Elapsed  time. 

Gauged 
length. 

Contrac 
tion. 

RemarkH. 

H.   M. 

Dayi. 

Hn. 

Inches. 

JneheM. 

1 

Feb.  C 

9    L 

0 

0 

100.00 

0. 

Immersed  in  water. 

9    4 

0 

1 

i 

98.95 

1.05 

10    05 

0 

98.48 

1.52 

11    00 

0 

1 

98.03 

1.97 

11    55 

0 

2 

97.80 

2.20 

3    00 

0 

5 

96.96 

8.04 

Feb.  27 

8    25 

20 

23 

95.92 

4.06 

Mar.  1 

8    15 

22 

22} 

95.54 

4.40 

Twist  of  rope  increased  one  Ml  tnm  in  the 
gauged  length. 

Mar.  2 

9    00 

23 

23| 

95.22 

4.78 

Actual  circumference  at  present  time,  7".G7. 

Mar.  6 

10    30 

28 

1 

94.87 

5.13 

Mar.  17 

8    00 

88 

22i 

94.57 

5.43 

Weight,  wet,  20|  pounds.    Lenglh  over  nil,  wet, 
approximate,  146|". 

Lay,  one  turn  in  5" .3,  wet. 

Rope  laid  out  on  floor  of  machine  shop  to  dry. 

Apr.  8 

95.30 

4.70 

Again  measured  after  drying. 
Weight,  dry,  17|  pounds.    Length  over  all,  dry, 
approximate,  148". 

Lay,  one  tnm  in  5".4,  dry. 
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9"  Manila  Kope. 

From  Sewall  &  Day  Mills. 
Sample  about  12  feet  long, 
(f  auged  leugth  of  100"  laid  off,  tlien  sample  immersed  in  cold  water. 


Time  of 

obKerva- 

tion. 

Elaiwed  tinio. 

Ganjsed 
length. 

Contrac- 
tion.    , 

Komarks. 

1 

11.     M. 

Days. 

Urs. 

Inchet. 

Inches. 

Feb.  0 

9    25 

0 

0 

100.00 

0. 

Iminerseil  in  >vnl*)r. 

9    40 

0 

i 

98.04 

1.96 

1 

10    05 

0 

} 

97.50 

2.50 

11     0(J 

0 

u 

97.13 

2.87 

11     55 

0 

2^ 

96.68 

3.32 

;{    00 

0 

H 

95.82 

4.18 

Feb.  27 

8    25 

20 

23 

95.20 

4.80 

Mar.  1 

8     15 

oo 

22| 

94. 65 

5. 35 

Mar.  2 

9    00 

23 

23^ 

94. 42 

5. 58 

Actual  circumference  at  present  time,  10".96.           i 

Mar.  6 

10    30 

28 

I 

94.10 

5. 90 

Mar.  17 

• 

8    00 

38 

22^ 

93.96 

6.04 

Weight,  wet,  54^  pounds.    Length  over  all.  wet, 

approximate,  148^". 
Lay,  one  turn  in  7".3,  "\ret. 
Rope  laid  out  on  tioor  of  machine  shop  to  drv. 

.\i:r.  r» 

94.10 

5. 90 

Again  measured  after  drying. 

^V  eight,  dry,  36^  pounds.    Length  over  nil,  dry, 

' 

• 

approximate.  149". 
Lay,  one  turn  in  7".5,  dry. 

i 

9i"  Manila  Kope. 

From  Sewall  &  Day  Mills. 
Sami)le  about  12  feet  long. 
Ganged  length  of  100''  laid  off,  then  sample  immersed  in  cold  water. 


Time  of 

obHorvtt- 

tion. 

Elapsed 

time. 

Ganged 
length. 

Contrac- 
tion. 

I 

Kemarks. 

1 

JI.  M. 

Days. 

Ilrs. 

Inches. 

Inches. 

Feb.   6 

9    25 

0 

0 

100.00 

0. 

Immer»ed  in  water. 

9    40 

0 

i 

99.18 

.82 

. 

10    05 

0 

1 

98.80 

1.20 

1 

11     00 

0 

U 

98.46 

1.54 

1 

11    55 

0 

A 

98.10 

1.81 

3    00 

0 

H 

97.54 

2.46 

J'eb.  27 

;      8    25 

20 

28 

96.86 

3.14 

Mar.  1 

8    15 

22 

22i 

96.56 

3.44 

Mar.  2 

1      9    00 

23 

2:<i 

96.  36 

3.64 

Actual  circumfercnoo  at  prenent  time,  10".96. 

Mar.  6 

10    30 

28 

1 

96.10 

3.90 

Mar.  17 

8    00 

38 

22i 

95.70 

• 

4.30 

Weight,  wet,  58^  pounds.    Length  over  all.  wet. 

approximate,  1553". 
Lay,  one  turn  in  7".4,  wet.                                          | 
Kope  laid  out  on  floor  of  machine  shop  to  dry.          , 

Apr.  8 

96.20 

3.80 

.\j:ain  measured  after  drying. 
Weight,  dry,  41}  pounds.    Lengtli  over  all.  dry, 
approximate,  15o(".  Lay,  one  turn  in  7".42,  dry. 

I 

( 

I 

1 

1 
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TABULATION  OF  MEAN  RESULTS. 
MANILA  BOPE  FBOM  SBWALL  &  DAY  MILLS. 


Nominal  nise  of  rope. 


8-thread  . 
9-thread  . 
12-threafl 
15-tbread 
U-inch  .. 
l|-iDch.  . 
Ig-inch.. 
l|-inch... 

2-iuch 

2^-1  Dch... 

tinch... 
-inch... 
•inch . . . 

3-iuoh 

3.inob 

3^-incb... 

Sl-inch . . . 
3]-inch... 
4-inch.... 

4-inch 

44-inch . . . 
44-inch... 
4{-inch... 
4l.inoh... 

6- inch 

5i-inch . . . 
6-inoh.... 
64  inch... 
6|-inch... 

7-inoh 

7|-inch... 

8-inch 

8i-inch... 

9-inoh 

H-inch... 
10-inch... 


6- thread.. 
9-thread.. 
12- thread. 
U-inch... 
l|-1nch... 
l{-inch... 

2-lnch 

2i-inch... 
2|-inch... 
.'Mnch.... 
34 -inch... 


2A-inoh. 
2i-incb. 
3.inoh.. 
U-inch. 
8}-inch. 
4-inch.. 
4iinch. 
4i;inch. 
O-inch.. 


2-inoh.. 
^inch. 
8- inch.. 
8|-lneh. 


Actual 
circum- 
ference. 


Ineh§*, 
0.84 
1. 00 
1.20 
L42 
1.58 
1.85 
1.00 
LOS 
2.  SI 
2.43 
2.38 
2.68 
2.06 
3.13 
3.02 
3.44 
3.00 
8.96 
3.96 
4.22 
4.08 
4.30 
4.76 
4.95 
4.02 
5.35 
6.90 
6.80 
6.80 
6.98 
7.72 
8.15 
8.80 
8.78 
10.00 
10.24 
10.88 


Diame- 
ter. 


Inehei. 

0.27 

.30 

.38 

.43 

.49 

.  56 

.61 

.62 

.74 

.79 

.78 

.85 

.96 

LOO 

.09 

LIS 

1.19 

L29 

1.28 

L89 

L34 

L41 

L50 

L81 

L66 

L76 

L94 

2.25 

2.21 

2.31 

2.52 

2.64 

2.83 

2.90 

3.35 

3.45 

3.70 


Mean  tensile  strength. 


Total. 


Pounds: 

758 

L064 

1,4TO 

2,180 

2,242 

3,100 

3,120 

3,4.'V5 

8.775 

6,207 

5,500 

6,947 

9,160 

10,663 

10,260 

12,093 

13,060 

15, 227 

14,040 

14,723 

16,017 

14,943 

19.577 

20.873 

2L003 

23,360 

28,517 

31, 570 

85,593 

36,057 

45,647 

45,117 

54,000 

58,040 

62,717 

73,720 

73. 910 


Per 
yam. 


Poundt. 
126 


Per  ponnd 

weight,  per 

fathom. 


I 


118 

123 

145 

125 

148 

130 

128 

114 

148 

138 

136    . 

153 

146    ' 

151     I 

144    I 

182 

134 

132 

117 

130 

113 

121 

134 

128 

118 

125 

112 

118 

113 

125 

107 

118 

123 

108 

116 

102 


Pound*. 
7,134 
6,648 
6,784 
7,751 
6,648 
5,976 
4,622 
5.307 
4,507 
6.145 
5.176 
5,602 
6,189 
6,628 
6,107 
5,928 
5,520 
5,724 
5,631 
4.878 
5,411 
4,670 
5,046 
5,047 
5.368 
4.939 
5.320 
4,301 
4,721 
4,474 
4,983 
4,322 
4,754 
5,140 
4,365 
4,501 
4,129 


SISAL  KOP£  FROM  SEWALL  6l  DAT  MILLS. 


.84 
LOO 
L38 
L45 
L8a 
LOO 
2.26 
2.56 
2.98 
3.12 
8.70 


.27 
.33 
.39 
.45 
.56 
.63 
.70 
.81 
.06 
LOl 
L22 


432 
605 
944 
1,307 
2.067 
2,315 
2,925 
3.966 
5,733 
5.917 
8,230 


72 

67 

70 

93 

99 

96 

97 

04 

101 

104 

102 


3,240 
8.872 
3.776 
3,789 
3,846 
3,880 
8,774 
8,573 
8.652 
3,522 
3,487 


MANILA  ROPE  FROM  BOSTON  NAVT-YARD. 


2.75 

.00 

7,160 

8.00 

.08 

10,003 

8.20 

LOO 

11,700 

3.85 

L27 

15,297 

4.06 

L83 

17,843 

4.15 

L87 

18,163 

4.60 

L53 

10,400 

4.75 

L50 

21, 373 

6.50 

2.16 

36,567 

150 
185 
186 
191 
194 
174 
167 
167 
155 


HEMP  ROPE  FROM  BOSTON  NAVY-YARD. 


L70 
2.08 
8.15 
8.42 
4.88 


.55 

.68 

L03 

L14 

L80 


2.005 
3,148 
7,630 
8,415 
13,685 


84 
71 
98 
04 
95 


KemarkA. 


4-Rtrattd  rope. 


4-Btrand  rope. 


4-strand  rope. 
Do. 
Do. 
Do. 
Do. 
Do. 


4-strand  rope. 


SHOT  LINES. 
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i 


SHOT  LINES. 
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SHOT  LIVES  TESTED  FOR  LIPE-SAVIHO  SEEVIGE. 


Lines  made  of  Smith  &  Dove's  best  sail  twine. 
The  weights  of  coils  inclades  sisal  straps. 
Ends  of  lines  secured  by  winding  aroand  grooved  pins, 
lines  between  pins  about  5  feet. 

No.  9  Shot  Links. 


Length  of 


Length  of  coils,  600  yards. 
Diameter  of  lines,  ".29. 
Three  strands  of  10  threads  each. 
Lay,  one  turn  in  1.04''. 


No.  of  I  Weigbt  of 
test.  I   coil. 


8964 
8965 
8966 
8967 
8966 
8969 
8970 
8971 
8972 
8978 
8974 
8975 
8976 
8977 
8978 
8979 
8980 
8981 
8982 
8983 
8984 
8986 
8986 
8067 
8988 
8989 
8990 
8991 
8992 
8993 
8994 
8995 
8996 
8097 
8998 
8999 
9000 
9001 
9002 
9003 
9004 
9006 
9006 
9007 
9008 
9009 
9010 
0011 
9012 
9018 


IJti.  oz. 
35   8 
35   4 
35  12 
35   8 


35 
35 
35 
35 
35 
35 
35 


4 
4 

8 
4 

4 
8 

85  12 

35  4 

35  8 

35  12 

35  4 

35  12 

35  8 

35  8 

35  8 

35  12 

35  8 

35  12 

35  8 

35  8 
35 

35  8 

35  12 

35  12 

35  8 

35  8 

35  12 

85  4 

35  8 

35  8 

35  12 


35 
35 
35 
35 
35 
35 
35 


35 
35 
35 
35 
35 
35 


4 
4 

8 

4 
4 
8 
8 


35  12 


4 

8 
8 
8 
4 

4 


End  of  ooll 
tested. 


Oatsfde 
Inside . 
Outside 
....do. 
Inside . 
....do. 
Outside 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do  . 
....do. 
....do. 
....do. 
....do. 
Inside . 
Outside 
....do. 
....do. 
....do. 
....do. 
...do. 
....do. 
...  do  . 
...do. 
...do. 
....do. 
....do. 
....do. 
....do. 
Inside . 
Outside 
— do  . 
....do. 
....do. 
...do. 
....do. 
....do  . 
....do. 
— do  . 

do  . 

....do  . 
Inside  . 
Outside 
....do. 
....do. 
....do. 


Tensile 
strength. 


Poundt. 


,191 
,198 
.072 
,351 
,222 
,301 
,239 
,194 
,105 
,259 
,266 
,080 
.244 
,198 
,250 
,231 
,394 
,274 
.205 
,305 
,298 
,302 
,272 
,296 
,302 
,180 
,278 
,281 
.304 
.361 
,272 
,294 
,239 
,236 
,256 
.241 
,193 
,198 
,250 
,175 
,197 
,163 
,268 
,255 
,200 
,374 
,159 
,247 
.184 
,343 


Parted. 


1  strand  8"  from  pin. 

2  strands  at  middle. 
1  strand  6''  from  pin. 
1  strand  at  the  pin. 

1  strand  12"  from  pin. 
1  strand  at  the  pin. 
1  strand  24"  from  pin. 
1  strand  15"  from  pin. 

1  strand  at  the  pin. 

2  strands  at  middle. 

1  strand  24"  from  pin. 

2  strands  at  the  pin. 
1  strand  at  the  pin. 

l)o. 
Do. 
1  strand  12"  from  pin. 

1  strand  at  the  i>in. 

Do. 
Do. 

2  strands  6"  from  pin. 
1  strand  18"  from  pin. 

1  strand  at  the  pin. 

Do. 
Do. 
Do. 

2  strands  18"  from  pin. 
1  strand  25"  from  pin. 

1  strand  at  the  pin. 

2  strands  at  the  pin. 

1  strand  13"  from  pin. 

2  strands  at  the  pin. 

2  strands  15"  from  pin. 

2  strands  nt  the  piu. 
1  strand  ntthe  plo. 

1  strand  6"  fVom  pin. 
1  strand  at  the  pin. 

Do. 
1  strand  16"  from  pin. 

3  strands  nt  the  pin. 

1  strand  16"  from  pin. 
1  strand  8"  from  pin. 
1  strand  9"  from  pin. 
1  strand  at  the  pin. 
•    Do. 

Do. 

Do. 

Do. 

1  strand  12"  from  pin. 

2  strands  at  the  pin. 

2  strands  14"  from  pin. 
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No.  7  Shot  Lines. 


Length  of  coils,  650  yards. 
Diameter  of  lines  ".23. 
Three  strands  of  9  threads  each. 
Lay,  one  torn  in  ".86. 


Weight 
of  coil. 


End  of  coil 
tested. 


Tensile 
strength. 


Poundt. 
864 
882 
80^ 
810 
832 
808 
839 
778 
703 
706 
840 
847 
870 
773 
810 
700 
851 
828 
801 
756 
708 
812 
840 
833 
703 
707 
702 
851 
830 
707 
821 
763 
707 
837 
772 
864 
840 
842 
802 
803 
705 
801 
804 
848 
830 
834 
884 
700 
770 
605 
770 


Parted. 


1  strand  18^'  from  pin. 

2  strands  21"  flrom  pin. 
1  strand  at  the  pin. 

1  strand  16"  from  pin. 
I  strand  at  the  pin. 

1  strand  22"  ftrom  pin. 

2  strands  10"  firom  pin. 

1  strand  24"  fk^nn  pin. 

2  strands  at  the  inid<lle. 

1  strand  10"  from  pin. 

2  strands  6"  fhnn  pin. 

1  strand  at  the  miadle. 

2  strands  at  the  pin. 

1  strand  at  the  middle. 
1  strand  at  the  pin. 
1  strand  12"  fh>m  pin. 
1  strand  at  the  ]iin. 
1  strand  10"  trota  pin. 
1  strand  at  the  middle. 
1  strand  15"  from  pin. 
1  strand  at  the  pin. 

Do. 
1  strand  6"  train  pin. 
1  strand  at  the  pin. 
1  Htrand  19"  from  pin. 
1  strand  at  the  pm. 

Do. 

Do. 
1  strand  26"  from  pin. 
1  strand  16"  from  pin. 

1  strand  27"  firom  pin. 

2  strands  24"  from  pin. 
1  strand  27"  from  pin. 
1  strand  12"  from  pin. 
1  strand  21"  from  pin. 
1  strand  18  fh>m  pin. 

1  strand  3"  from  pin. 
1  strand  at  the  pin. 

Do. 
1  strand  0"  from  pin. 
1  strand  at  the  pin. 

Do. 

Do. 

1  strand  18"  firom  pin. 

2  strands  14"  from  pin. 
1  strand  at  the  pin. 

Do. 
1  strand  14"  from  pin. 
1  strand  at  the  pin. 

1  strand  at  the  middle. 

2  strands  0"  from  the  pin. 
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!No.  4  Shot  Lii^es. 


Length  of  coils,  700  yards. 
Diameter  of  lines,  ".14. 
Three  strands  of  4  threads  each. 
Lay,  one  turn  in  ".64. 


No.  of 

Weight  of 

End  of  coil 

Tensile 

Parted. 

test. 

OOll 

Lb». 

• 

te8t«d. 

strength. 

1 
1 

Oz. 

* 

Found*. 

1 
1 

9064 

10 

8 

Ontaide 

388 

2  strands  8''  from  piu. 

9085 

10 

do 

371 

1  strand  14"  from  pin. 

9068 

10 

H 

do 

371 

1  strand  18"  fmm  niu. 
1  strand  8"  from  pin. 

9087 

10 

7 

do 

393 

9068 

10 

8i 

do 

355 

1  strand  19"  from  pin. 

9089 

10 

G 

Inside 

374 

1  strand  18"  from  pin. 
1  strand  at  the  middle. 

9070 

10 

7 

Outside 

883 

9071 

10 

74 

Inside 

401 

3  strands  at  the  pin. 

0072 

10 

7 

Outoide 

370 

1  strand  21"  from  pin. 

9073 

10 

8 

do 

418 

2  strands  2"  ftt>m  pin. 
1  strand  at  the  middle. 

9074 

10 

7» 

do 

348 

9075 

10 

7 

do 

370 

1  strand  13"  from  pin. 

9076 

10 

4 

do 

398 

8  strands  27"  from  pin. 
1  strand  18"  from  pin. 

9077 

10 

6 

do 

388 

9078 

10 

8 

do 

394 

3  strands  24"  from  pin. 

9079 

10 

3 

do 

377 

3  strands  at  middle. 

9080 

10 

8 

Inside 

392 

1  strand  18"  from  pin. 

2  strands  at  the  pin. 

9081 

10 

74 

Outside 

890 

9082 

10 

7 

do 

396 

I  strand  18"  from  the  pin. 

9083 

10 

7 

Inside 

402 

1  strand  12"  from  piu. 
1  strand  8"  from  pin. 

9084 

10 

8 

Outside 

395 

9085 

10 

74 

do 

364 

1  strand  13"  from  pin. 

9088 

10 

^ 

do 

348 

1  strand  at  the  pin. 

9087 

10 

74 

do 

378 

1  strand  15"  from  pin. 
1  strand  at  the  middle. 

9088 

10 

6 

do 

388 

9089 

10 

7 

Inside 

399 

8  strands  6"  from  pin. 
1  strand  at  the  miadle. 

9090 

10 

5i 

Outside 

381 

9091 

10 

5 

do 

359 

8  strands  at  the  pin. 

9092 

10 

6 

do 

381 

1  strand  16"  from  pin. 

9093 

10 

34 

Inside 

394 

3  strands  4"  from  pin. 

9094 

10 

7* 

Outside 

392 

2  strands  18"  fh>m  pin. 
1  strand  at  the  middle. 

9095 

10 

A 

Inside .". 

351 

9098 

10 

64 

Ontside 

888 

2  strands  at  the  middle. 

9097 

10 

7 

do 

374 

1  strand  14"  from  pin. 

9098 

10 

34 

Inside 

395 

1  strand  at  the  pin. 

9099 

10 

2 

Outside 

392 

8  strands  at  the  pin. 

9100 

10 

n 

do 

398 

2  strands  19"  from  pin. 
2  strands  at  the  miadle. 

9101 

10 

do 

384 

9103 

10 

2 

do 

371 

8  strands  at  the  middle. 

9108 

10 

44 

do 

402 

2  strands  5"  from  pin. 

9104 

10 

3 

do 

376 

1  strand  12"  from  pin. 
1  strand  at  the  miadle 

9105 

10 

74 

do 

388 

9108 

10 

6 

do 

401 

1  strand  12"  ftx>m  pin. 

9107 

10 

3i 

Inside 

406 

8  strands  12"  from  pin. 
d  strands  2"  from  pin. 

9108 

10 

A 

Outside 

892 

9109 

10 

4 

do 

899 

1  strand  19"  from  pin. 

9110 

10 

4 

do 

396 

3  strands  24"  from  pin. 
1  strand  at  the  midale. 

9111 

10 

8 

do 

354 

9112 

10 

l\ 

do 

878 

2  strands  2"  from  the  pin. 

9113 

10 

do 

405 

2  strands  at  the  middle. 

w- 


578  STEEL   WIRE   ROPE. 

No.  8961, 

Tensile  Test  of  Galvanized  Steel  Wire  Rope. 

Bope  composed  of  6  strands^  of  19  wires  each  and  jute  core. 

Diameter  of  rope,  ".71. 

Diameter  of  wires  about  ".047  each. 

Tensile  strength,  12,190  pounds. 

Parted  one  strand  4"  fi*om  face  of  jaws. 
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STEAM  BOILEE  EXPEEIMENTS. 

THE     MEASUREMENT     OF     STRAINS     DEVELOPED      BY     HYDROSTATIC 

PRESSURE. 

Experiments  were  made  upoii  boilers  described  as  follows: 

There  were  three  horizontal  tubular  boilers  72  inches  diameter  and 
17  feet  4  inches  long  each,  built  for  the  arsenal  plant. 

The  shell  plates  were  ^^"  thick,  the  heads  ^"  thick,  all  of  open-hearth 
steel.  The  longitudinal  seams  were  triple  riveted  butt  joints  with 
double-covering  straps  having  drilled  holes  \"  diameter,  and  machine- 
driven  rivets. 

The  heads  were  stiffened  by  channel  bars  and  braced  by  means  of  5 
bolts  If"  diameter  each,  extending  from  head  to  head,  and  there  were 
138  3-inch  tubes  16  feet  long.  The  manholes  had  pressed  steel  trames. 
The  nozzles  were  6"  diameter  and  made  of  cast  iron. 

The  tests  were  carried  out  at  the  shopfe  of  the  Cunningham  Iron 
Company,  Boston,  Mass.,  where  the  boilers  were  made,  and  consisted 
of  measuring  the  strains  in  different  parts  of  the  boilers  when  cold- 
water  pressures  were  applied. 

The  accompanying  photographs  show  a  general  view  of  one  of  the 
boilers  and  the  manner  of  applying  the  measuring  instruments  to 
different  parts  of  the  boilers  during  the  tests. 

The  hydrostatic  pressure  applied  in  each. experiment  was  200  pounds 
per  square  inch. 

The  observations  made  on  the  first  boiler  consisted  of  measurements 
on  gauged  lengths  of  5''  each,  taken  tangentially  on  the  longitudinal 
seams  of  the  front  and  the  middle  sheets  and  longitudinal  measure- 
ments over  the  circular  seams.  In  the  tangential  measurements  one 
end  of  the  micrometer  made  contact  with  the  outside'  butt  strap  and 
the  other  with  the  sheet  at  points  midway  the  outside  row  of  rivets  of 
the  inside  butt  strap.  The  gauged  lengths  over  the  circular  seams 
reached  from  sheet  to  sheet. 

The  tangential  extensions,  due  to  200  pounds  hydrostatic  pressure, 
were  ".0016,  ".0016,  ".0017,  and  ",0017  at  four  places  of  observation  on 
the  front  shell  sheet,  and  ".0019,  ".0012,  and  ".0015  on  the  middle  sheet. 

In  three  places  the  measurements  over  the  circular  seams  showed 
longitudinal  extensions  of  ".0008,  ".0005,  and  ".0008,  while  at  a  fourth 
place  there  was  ".0003  longitudinal  contraction. 

A  gauged  length  of  182".80  was  established  along  an  upper  element 
of  the  boiler,  the  extremities  of  which  were  about  3"  inside  the  circular 
lines  of  riveting  at  the  heads. 

Under  pressure  a  longitudinal  contraction  of  ".0049  occurred  on  this 
gauged  length. 

On  the  second  boiler  the  first  measurement  showed  the  tangential 
extension  at  the  seam  in  the  middle  sheet  at  a  place  about  oue-third 
the  length  of  the  sheet  from  its  front  edge. 

Measuring  on  5"  length  from  the  outside  butt  strap  to  the  sheet,  the 
extension  here  was  ".0012. 
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A  correspondiDg  measurement  on  the  front  sheet  over  the  seam  at 
the  middle  of  its  length  showed  an  elongation  of  ".0020  in, 6",  whereas 
on  the  solid  sheet  just  above  this  place  the  elonjgpation  was  ".0020. 

The  next  measurements  were  taken  across  the  larger  diameter  of 
the  manhole,  at  right  angle  to  the  axis  of  the  boiler. 

The  gauged  length  21".25  was  taken  on  the  front  side  of  the  center 
line,  to  allow  the  micrometer  to  clear  the  bolt  in  the  cover,  from  refer- 
ence points  on  the  shell  sheet  as  shown  by  the  photograph.  Two 
hundred  pounds  pressure  caused  an  elongation  on  this  gauged  length 
of  ".0164. 

Measurements  taken  on  the  smaller  diameter,  parallel  to  the  axis  of 
the  boiler  on  a  gauged  length  of  18".12,  showed  an  elongation  of  ".0005. 

The  metal  in  the  sheet  was  examined  in  this  vicinity  on  gauged 
lengths  of  10"  each  parallel  to  the  larger  diameter  of  the  manhole. 

On  the  first  gauged  length,  3|"  from  the  edge  of  the  hole  in  the  shell 
sheet,  the  tangential  extension  was  ".0060,  and  on  succeeding  gauged 
lengths,  6"  apart,  the  extensions  were  ".0046,  ".0049,  and  ".0049, 
respectively.  On  the  other  side,  between  the  manhole  and  the  circular 
seam,  and  3^"  from  the  edge  of  the  hole,  the  tangential  extension  of 
the  sheet  was  ".0051. 

Corresponding  measurements  in  front  of  the  nozzle  on  the  rear  sheet 
showed  a  tangential  extension  of  ".0058. 

The  behavior  of  another  boiler,  not  one  of  the  arsenal  three,  which 
was  being  built  in  the  sameushops,  was  examined  at  the  manhole. 

This  also  was  a  72  inch  boiler,  -^"-shell  sheets,  but  it  had  a  cast  steel 
manhole  frame,  the  weight  of  which  was  157  pounds.  On  a  gauged 
length  of  21".25,  as  before,  the  elongation  was  ".0146. 

Eesuming  the  tests  on  the  second  arsenal  boiler,  the  extensions  of  the 
tubes  under  pressure  were  observed.  The  left  center  tube  in  the  sixth 
row  from  the  bottom,  and  the  left  tube  next  the  shell  in  the  upper  row 
elongated  in  their  total  lengths  ".0165  and  ".0140,  repectively. 

The  longitudinal  contraction  of  this  boiler,  gauged  length  182".80, 
along  an  upper  element,  was  found  to  be  ".0154,  and  on  a  ganged  length 
of  same  dimension,  taken  on  the  shell  opposite  the  third  row  of  tubes 
from  the  top,  the  contraction  was  ".0135. 

Observations  on  the  third  boiler  began  with  measurements  over  the 
longitudinal  seam  in  the  middle  sheet. 

The  gauged  length  was  increased  to  16",  both  extremities  being  on 
the  sheet,  thereby  including  the  full  width  of  joint.  A  photograph 
shows  the  micrometer  in  position  over  this  seam. 

The  first  gauged  length  was  located  at  a  distance  of  18f "  from  the 
front  sheet,  where  the  tangential  extension  of  the  joint  was  found  to  be 
".0007.  On  a  second  gauged  length,  located  at  a  distance  of  13".56 
from  the  edge  of  the  rear  sheet,  the  extension  was  ".0050. 

Locating  the  micrometer  over  the  solid  plate  at  the  middle  of  the 
width  of  the  rear  sheet  opposite  the  seam  in  the  middle  sheet,  the  tan- 
gential extension  here  found  was  ".0081. 

The  same  observation,  made  at  a  corresponding  place  on  the  front 
sheet,  showed  ".0085  extension  of  the  solid  metal. 

The  rigidity  of  the  joints  were  thus  found  greater  than  the  solid  plate 
over  the  range  in  stress,  due  to  an  interior  pressure  of  200  pounds  per 
square  inch. 

The  expansion  in  diametet*  of  the  front  head,  from  flange  to  flange, 
was  next  measured. 

The  vertical  diameter  expanded  ".0110,  t  e  horizontal  diameter 
".0145.    The  longitudinal  contraction  of  this  boiler,  on  a  gauged  length 
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of  182".80,  was  found  to  be  "•0191,  taken  along  a  line  which  came  over 
the  longitudinal  seam  of  the  middle  sheet. 

Measuring  the  longitudinal  contraction  of  each  sheet  separately,  the 
front  sheet,  on  a  gauged  length  of  46''.80,  contracted  ".0059,  the  rear 
sheet,  on  a  gauged  length  of  Gl".40,  contracted  ".0059,  and  the  middle 
sheet,  over  the  seam  on  a  gauged  length  of  75".60,  contracted  ".0075. 

In  the  last  measurement  the  extremities  of  the  gauged  length  were 
on  the  edges  of  the  front  and  rear  sheets,  respectively.  The  tliree 
gauged  lengths  covered  the  same  element  on  the  boiler  as  the  continu- 
ous one  of  182".80. 

The  elongations  of  five  tubes  were  measured.  The  right  center  tube, 
in  the  sixth  row  from  the  bottom,  elongated  ".0154,  the  outside  right- 
hand  tube  in  the  top  row  ".0070,  the  second  tube  from  the  right  hand 
end  in  the  third  row  from  the  top  ".0166,  the  outside  left-hand  tube  in 
the  top  row  ".0154,  and  the  outside  left-hand  tube  in  the  bottom  row 
".0140. 

The  bulging  of  the  heads  in  the  vicinity  of  the  flanges  completed 
the  observations. 

The  bulging  at  a  point  on  the  rear  head,  3"  diametrically  within  the 
outer  circumference  of  the  shell  sheet  and  on  the  same  element  a^  the 
longitudinal  seam  of  the  middle  sheet,  was  referred  to  a  point  on  the 
rear  edge  of  the  rear  sheet.    The  head  at  this  point  bulged  ".0084. 

The  front  head  was  measured  between  data  points,  one  3"  diametric- 
ally within  the  inner  side  of  the  flange,  and  the  other  on  the  shell  on 
the  outside  of  the  sheet  close  to  the  inner  side  of  a  rivet  head  in  the 
circular  line  of  riveting,  these  points  being  in  line  with  the  upper  edge 
of  the  Inside  butt  strap  of  the  middle  sheet.  The  bulging  here  was 
".0266. 

The  flange  of  the  rear  head  in  the  construction  of  the  boiler  is  turned 
inward,  that  of  the  front  head  is  turned  outward. 

The  photograph  shows  the  means  employed  for  measuring  the  bulg- 
ing of  the  rear  head,  but  not  in  the  location  on  the  boiler  where  the 
measurements  were  taken. 
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PRIVATE  TESTS. 

TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL  TEAR 

ENDED  JUNE  SO,  1897. 


Date. 


1806. 
July. 


Aug 


Sept 


Oct.... 


Nor.. 


Dec... 


For  whom  tested. 


Concrete 

Melal  standards . . 
Greenwich  svone. . 
Copperplate 


Granite 

Steel  tubing 

Brass 

Malleable  iron 

Cast  iron  and 
bronze. 

Bronze  and  yel- 
low metal. 

Paving  bricks 

Bookcase  stand- 
ards. 

Copper  cylinders  . 

Cast  iron 

Wroujght-iron  bar. 

Steel  bars 

Bicycle  crank 
shaft  brackets. 

Malleable  iron . . . . 

St>eol  plate 

Tubing 

Bronze 

do 

Steel  gear  tooth  . . 

Steel  plate 

Threaded  bolts  . . . 

Steel  bars 

Cast  iron 

do 

Manganese  bronze 
and  cast  iron. 

Tubing 

Cast  iron 

Concrete 

Bronze 

Oast  iron 

do 

Bronze 

Concrete 

Steel  bars 

Cast  iron 

do 

Bronze 

Parsons  manga- 
nese bronze. 

Cast  iron 

Steel  tubing 

Bicycle  tires 

Bi-onze 

Tubing 


Woodbury  &Leighton 

Library  Bureau 

William  T.Ritch , 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

City  of  Cincinnati 

Kellogg  Weldless  Tube  Co 

Bath  Iron  Works 

Khode  Island  Malleable  Iron  Co 

Salad6  &  Fuller 


Bath  Iron  Works. 


Oliphant  Sc  Pope  Co 
Library  Bureau 


United  States  Smokeless  Powder  Co 

Builders  Iron  Foundry 

Sahid6  &  Fuller 

The  Bethlehem  Iron  Co 

The  Premier  Cycle  Manufacturing 

Co. 

Khode  Island  Malleable  Iron  Co 

Cunningham  Iron  Co 

Warwick  Tube  Co 

Bath  Iron  Works 

do 

Kinsley  Iron  and  Machine  Co 

KD.Leavitt 

Houghton  Sc  Richards 

The  Marlin  Fire  Arms  Co 

Builders  Iron  Foundry 

The  De  La  Vergne  Kefrigerating 

Machine  Co. 
Hyde  Manganese  Bronze  Co 


Bicycle  spokes 

Bronze 

Sheet  steel 

Stone 

Concrete  columns. 

Brass 

Hooks  and  shac- 
kles. 

Copperplates  and 
alummium. 

Cast  iron 

Steel  bar 

Wooden  bashing  . 

Granite 

Manganese  bronze 


Warwick  Tube  Co 

Builders'  Iron  Foundry 

Woodbury  &Leighion 

Bath  Iron  Works : 

C.  L.  i'eirson 

Bath  Ironworks 

do 

Korcroas  Brothers 

P.  H.  Dudley 

The  De  La  Vergne  Iie£rigerating 
Machine  Co. 

Builders'  Irou  Foundry 

Bath  Iron  Works 

The  William  Cramp  &  Sons  Ship 
and  Engine  Building  Co. 

J.  H.  Bickford 

The  Pope  Tube  Co 

Consolidated  Rubber  Works 

Torre V  Roller  Bushing  Works 

Benedict  &  Bumham  Manufactur- 
ing Co. 

John  Wales  Co 

Bath  Ironworks 

Great  Northern  Bwy 

Jaoob  Yoorhis 

John  Lally 

Bath  Iron  Works 

Boston  &  Lockport  Block  Co 


City. 


e — 

State. 


Boston ;  Mass. 

do Mass. 

New  York N.Y. 

Hartford Conn. 

I 
I 

Cincinnati Ohio. 

Findlay Ohio. 

Bath Me. 

Hills  Grove R.I. 

Catasauqua i  Pa. 


Bath 


Trenton 
Boston . . 


San  Francisco  ... 

Providence 

Catasauqua 

South  Bethlehem 
Bridgeport 


Hills  Grove.... 
South  Boston . . 

Newark 

Bath 

do 

Canton 

Cambridge  port 

Boston 

New  Haven 

Providence .... 
New  York 

Bath 

Newark 

Providence 

Boston 

Bath 

Boston 

Bath 

do 

Worcester 

New  York 

do 


Me. 

N.J. 
Mass. 

CaL 

R.L 

Pa. 

Pa. 

Conn. 

R.L 

Mass. 

N.J. 

Me. 

Me. 

Mass. 

Mass. 

MasH. 

Conn. 

R.L 

N.  Y. 

Me. 

N.J. 

R.I. 

Maas. 

He. 

Mass. 

Me. 

Me. 

Mass. 

N.  Y. 

N.  Y. 


W.  C.  Temple 


Providence R.  I. 

Bath Me. 

Philadelphia Pa. 


Salem 

Hartford. 
Boston  .. 

Bath 

Boston  .. 


do.... 

Bath 

St.  Paul... 
New  York 
Waltham. 

Bath 

Boston 


Builders  Iron  Foundry . . . 
The  Marlin  Fire  Arms  Co 
Dodge  Manufacturing  Co. 

Rocklin  Granite  Co 

Bath  Iron  Works 


.do 


Providence . 
New  Haven. 

Boston 

Rocklin 

Bath 


Mass. 

Conn. 

Mass. 

Me. 

Mass. 

Mass. 

Me. 

Minn. 

N.Y. 

Mass. 

Me. 

Mass. 

Mass. 

R.L 

Conn. 

Mass. 

Cal. 

Me. 
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Private  Tests — Continued. 


Date. 


1896. 
Dec. 


1897. 
Jan. 


Feb 


Mar. 


Apr 


May 


June. 


Material. 


For  whom  tuHted. 


Cast  iron 
do... 


Bicycle  spokes. 
Column 


. '  Cast  iron  . 
I  Wire  rope 


Nanio. 


Builders'  Iron  Foundry 

The  De  La  Vorgne  liefrigerating 
Machine  Co. 

John  Wales  Co 

Citv  of  Kew  York 


Hook.s 

Wooden  bnshings . 

Cast  iron 

Wrought-iron 
studs. 

Manila  rope 

Sandstone 

Electric  cables 

Hemp  rope 

Granite  and  trap 
rock. 

Rubber  belting . . . 

Cast  iron 

Stoel  bar 

Sandstone 

Brake  beam 

Riveted  chain  . . . . 

Sandstone 

Rubber  belting  . . . 

Cast  iron 

Wrought-iron  bar 
and  threaded 
bolts. 

Bronze 

Nails 

Hydraulic  gauge. . 

Manhole  and 
catch  basin  cov- 
ers. 

Bicycle  tires 

Bronze 

Brass 

Steel  bar 

Wire 

Steel  strap 

Nails 

Plate  steel 

St«el  plate 


Bicycle  tires 

Cotton  duck 

Bricks 

Belting 

Steel  plate 

Bronze 

Cement 

Copper  cylinders . . 
Bicycle  material.. 

Belting 

Lead  pipe 

Helical  springs . . . 

Cement  and  bricks 

Steel  plate 

Brazed  joints 

Bronze  

Tubing 

Copper  cylinders . . 
Rubber  belting  . . . 

Bronze 

Steel  plate 

TieroMls 

Brazed  saw  blade. 

Sandstone 

Concrete  columns. 

Cast  iron 

Stay  bolt 


Builders'  Iron  Foundry 

New  England  Mutual  Life  Insur- 
ance Co. 

Boston  &  Lockport  Block  Co 

Dodge  Maouiacturing  Co 

Builders'  Iron  Foundry 

Dodge  Manufacturing  Co 


Hinckley  Bros.  &:  Co 

State  of  New  York 

F.M.Ferrin 

J.  Baker  &  Co 

Otis  &  Sprague  Land  Co. 


J.H.Lane  &.Co 

Golding  &  Co 

The  Marlin  Fire  Arms  Co 

Albee  Sandstone  Quarries 

A.  H.  Marden 

Wm.  H.  Haskell  &  Co 

The  Pennsylvania  State  College. 

Revere  RuDber  Co 

Bath  Iron  Works 

Houghton  &  Richards 


Bath  Iron  Works 

C.  C.  Loring 

The  Ashton  Valve  Co 
City  of  Boston 


L. C. Chase  &Co 

Bath  Ironworks 

Whittier  Machine  Co 

The  Marlin  Fire  Arms  Co 

J.B.  Wise 

E.D.Leavitt 

C.  C.  LoriDg 

E.  C.  Atkins  &  Co 

The  Taunton  Locomotive  Manufac- 
turing Co. 

L.C.  Chased:  Co 

J.  H.  Lane  &  Co 

Greiner  &  Corning 

B.  F.  Goodrich  Co 

H.  S.  Robinson 

The  Ashoroft  Manufacturing  Co 

Newton  &  Watertown  Gas  Light  Co. 

Union  MeUllic  Cartridge  Co 

Tonk  Manufacturing  Co 

J.H.Lane  &  Co 

Isaac  N.Tucker 

MoKay-Bi^elow  Heeling  Machine 
Association. 

Newton  k,  Watertown  Gas  Light  Co . 

Cunningham  &  Co 

J.  L.Marmond 

The  Ashcroft  Manufacturing  Co 

LL.  G.Rice 

Lattin  Se.  Rand  Powder  Co 

J .  H .  Lane  &Co 

Thomas  Laughlin  Co 

The  Bethlehem  Iron  Co 

West  End  Street  Railway  Co 

E.  ('.  Atkins  &Co 

Victor  Sandstone  Co 

John  Lally 

The  Davis  &  Johnson  Co 

Mexican  Central  Railway  Co 


Providence 
New  York. 


N.Y. 


Boston  Mass. 

New  York N.Y. 


Providence '  R.  I. 

Boston I  Mass. 


do Mass. 

do !  Mass. 

Providence R.I. 

Boston ^faas. 

I 

do '. I  Mass. 

Albany N.Y. 

Boston Mass. 

....do I  Mass. 

Waterto wu Mass. 


Boston 

do 

New  Haven  . 
Fort  Dodge.. 

Boston 

Pawtncket  .. 
State  College 

Boston 

Bath 

Bosion 


Mass. 

Mass. 

Conn. 

Iowa. 

Mass. 

R.I. 

Pa. 

Mass. 

Me. 

Mass. 


Bath Me. 

Boston \  Mass. 

do Mass. 

do I  Mass. 


Reading 

Bath 

Boston 

New  Haven  ... 

Watertown 

Cambridgeport 

Boston 

Indianapolis... 
Taunton 


Reading . . . . 

Boston 

St  Paul 

Akron 

Boston 

Bridgeport . 

Newton 

Bridgeport . 
Chicago  .... 

Boston 

do 

Winchester. 


Newton 

South  Boston 

Maiden 

Bridgeport 

Auburndale 

New  York 

Boston 

Portland 

South  Bethlehem 

Boston 

Indianapolis 

Chitwood 

Waltham 

(xliicago 

Boston 


Mass. 

Me. 

Mass. 

Conn. 

N.Y. 

Mass. 

Mass. 

Ind. 

Mass. 

Mass. 

Mass. 

Minn. 

Ohio. 

Mass. 

(Jonn. 

Mass. 

Conn. 

111. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Muss. 

Conn. 

Mass. 

N.Y. 

Mass. 

Me. 

Pa. 

Mass. 

Ind. 

Oreg. 

Mass. 

111. 

MasR. 
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Analyses,  chemical:  VA^e. 

Bronze 301 

Cast  iron 219,279-281 

Galling  gun  1)aiTel8 - 579 

Jacket  3.2-inch  B.  L.  steel  field  gun 580 

Jackets  lO-inch  steel  B.L.  rifles 580 

Jacket  12-inch  steel  B.L. rifle 580 

Jacket  12-inch  B.  L.  rifled  mortar 580 

Music  wire,  12  and  14  gauge -• 580 

Pig  irons 282 

Piston  rod  I'i-inch  mortar  carriage 580 

Receivers  of  rifles,  .30  caliber 579 

Rifle-barrel  steel,  .30  caliber 579 

Sandstone  from  Chitwood,  Oreg 333 

Shrapnel  case,  3.2-lnch .- 580 

Sisal  rope 558 

Steel  bars,  Qautier 259 

Steel  plate,  Watcrton  Arsenal  boilers 580 

Tube,  3.2-inch  B.  L.  steel  field  ffun 580 

Tube,  7-iuch  B.  L.  siege  howitzer 580 

Balata  slabs,  compression  of 475 

Boilers,  steam : 

Strains  developed  by  hydrostatic  pressure 583-585 

Bolts: 

Anchor,  for  12-incli  emplacements.  Great  Gull  Island 227 

''Vibration  proof" 3->3 

Bricks,  build  in  j>: 

Gladding,  McBean  &  Co.,  San  IiYancisco,  Cal. —  ' 

Compression  tests 343, 344 

Shearing  tests 345 

Transverse  tests 345 

Akron  Hydraulic  Press  Brick  Company,  Cleveland,  Ohio- 
Compression  tests 345,346 

Shearing  tests .> 347 

Transverse  tests 346 

Bricks,  paving: 

Portland  Stoneware  Company,  Portland,  Me. — 

Compression  tests 347 

Tran  sversetests 348 

Bronze,  Watertown  Arsenal: 

Chemical  analyses 801 

Breech  plates 301 

Loading  trays 301 

Special 301 

Cast  iron: 

For  standardizing  Richmond  Locomotive  Works  testing  machine 283 

Gun  carriage,  8-inch 183 

Pig  irons 282 

Chemical  analyses b 282 

Watertown  Arsenal — 

Chemical  analyses 279 

Fnrnace  charges 269-278 

Tension  tests  and  speoitic  gravities 279 

591 


592  INDEX. 

Pace. 

Cements 391 

Chemical  analyses 403 

Compression  tests  of  cabes — 

Acme,  from  Salina  or  Gypsum  City,  Kans 400 

Alpha  Portland,  J.  A.  Davis  &  Co.,  Boston,  Mass.,  agents 402 

Best  Bros.  &  Co.,  Medicine  Lodge,  Kaiis 401 

Brockett,  C.  A.,  Cement  Company,  Kansas  City,  Mo 401 

California  Portland  Cement  Company,  Los  Angeles,  Cal 402 

Snyder,  A .  J. ,  &  Sons'  Crescent  brand  of  Rosendale 402 

Tension  tests  of  briquettes — 

Acme,  from  Salina  or  Gypsum  City,  Kans 393 

Alpha  Portland,  J.  A.  Davis  &,  Co.,  Boston,  Mass.,  agents 394 

Berry  &  Ferguson,  Boston,  Mass 395 

Best  Bros.  &  Co.,  Medicine  Lodge,  Kans 394 

Brockett,  C.  A. ,  Cement  Company,  Kansas  City,  Mo 393 

California  Portland  Cement  Company,  Los  Angeles,  Cal 395 

Portland 399 

Cement  mortar : 

Portland  cement  1,  sand  1 399,400 

Rosendale  cement  1,  sand  1^ 399 

Chain  cable,  plain  and  electrioally  welded : 

United  States  light-house  board 291-293 

Chain  iron : 

Burden's  best * 297 

Fractured  link  of  chain,  annealed 297 

Concrete 349 

Remarks 351 

Colunms  12"  by  12''  square — 

Aberthaw  Construotion  Company,  Boston,  Mass. — 

Mean  compression  and  moduli  of  elasticity 353 

Hand  mixed — 

2-foot 357 

4foot 357 

6-foot 358 

8-foot 359,360 

10-foot 360,361 

12-foot 362,368 

14  foot 364,365 

Tabulation 383 

Machine  mixed — 

2-foot 365,366 

4-foot 366 

6-foot 367,368,376-380 

8-foot 369,370 

10-foot 371,372 

12-foot 373,374 

With  twisted  steel  rods  embedded 381,382 

14-foot 375,376 

Tabulation 384 

Sooysmith  «fe  Co.,  New  York,  N.  Y. — 

Bnilt  of  nine  12-iuch  cubes 889 

CiiboS"— 

Sooysmith  &  Co.,  New  York,  N.  Y 390 

Copper,  cast 302 

Copper  cylinders  for  pressure  gauges 303 

Purchase  of  October,  1895 — 

Table  for  gauge  one-thirtieth  square  inch  area 305 

Cordage  ( hemp,  manila,  sisal,  and  cotton  ropes) 479 

Remarks 481 

Fibers,  tensile  strength  of 482 

Length  of  strands  and  yams 482, 483 

Weight  of,  variations  due  to  atmospherio  conditions 484 

Elongation  of  dry  and  wet  ropes 487 

Cotton — 

1-inch 519 

V(;-ineh 520 

i-inch 521 

i-inch 522 

Sisal— 

3A-inch 527 
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Cordage  (hemp,  manilft,  sisal,  and  cotton  ropes) — Continned.  Page. 

Strained  in  testing  machine  and  then  wetted 529 

Manila — 

3  inch 532,533 

3Hnch 531 

Sisal— 

3-inch 534 

Tension  tests — 

Cod  line 561 

Cotton — 

0.13  to  0.79-inch  diameter 563,564 

Hemp — 

li-inch 561 

2-inch 561 

2|-inch 561 

3-iuch 561 

3i-inch 561 

Tabulation  of  mean  results 567 

Hemp  bolt  rope,  2-inch 561 

Hitches,  knots  and  splices : 483, 537, 538 

Manila — 

6-thread 555 

9- thread 555 

12-thread 555 

15-thread 555 

1-inch 562 

li-inch 555 

l|-inch 555 

l|-iuch 565 

l^inch 655,562 

2-inch 555 

2^-ineh 555 

2i-iiich 555,560,562 

2f-inch 556,560,562 

3-iiich 556,560,562 

3i-iiich 556,562 

3Hncli 556,560 

3Hnch 556,560 

4-inch 556,560,562 

4i-inch 556,560,562 

4Hnch 556,560,562 

4f -inch 557 

5-inch 557,562 

5^  inch 557 

6-inch 557,560,562 

6i-inrh 557 

6^-inc)i 557 

7-inch 557 

7Hncli 557 

8-inch 557 

8^incli 557 

9-inch 557 

9i-inch 557 

10-iuch 557 

Tabulation  of  mean  results 567 

Miscellaneous  material  from  Boston  Navy- Yard — 

Boat-line  :,^i-inch  diameter 565 

Boltrope  yarn 566 

Cotton,  24  thread r>65 

Cotton,  42  thread 565 

Distance  line 565 

Fishing  line,  No.  0 565 

Fishing  line.  No.  3 565 

Hand  leadline 565 

Houseline 565 

Roundline 565 

Seizing,  6-thread 565 

Seizing,  9-thread 565 

Shroud  yarn 566 

Signal  halyards 565 

H.  Doc.  1G4 38 
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Cordage  (licoip,  manila,  sisal,  and  cotton  ropes) — Continued.  Page. 
Tension  tests — Continued. 

Miscellaneous  material  from  Boston  Nary- Yard — Continued. 

Spunyam,  American  flax 566 

Spunyarn,  manila 566 

Bpunyam,  Russian  flax , 566 

Spunyarn,  Russian,  three  yam 565 

Spunyam,  Russian,  untarred 566 

RaUine 561 

Sisal- 
Chemical  analysis '      558 

6-thread 55« 

9-thread 558 

12-thread 558 

li-inch 558 

li-inch 558 

If-inch 558 

2-inch 558 

2i-inch 558 

2|-inch' - 559 

3-inch 559 

3i-inch 559 

Tabulation  of  mean  results 567 

Under  continuous  loads,  wet  and  dry  ropes 539 

Cotton — 

1-inch 542 

Linen  shot  line 543 

Manila — 

14-inch 544-546 

2-inch 548 

3-iuch 549 

3f-inch 547 

4-inch 541 

Oatling  ffuns : 

Httteffor  barrels 177 

Granite  from  Stone  Mountain,  Ga. : 

Coeflflcient  of  expansion 332 

Compression  tests 333 

Gun. carriages,  8-inoh  disappearing 183 

Cast  iron — 

Chemical  analyses 219 

Elongation  specimens 185-218 

Tenacity  specimens 185 

Steel  plate  ior  shot  trays  of  ammunition  trucks 220 

Steel  and  wrought  iron 219 

Gun  carriages,  10-inch  disappearing 221 

Steel  castings 223-224 

Gun  carriage,  12-inch : 

Axle,  crop  end  of 225 

Gun  carriage,  12-inch  mortar: 

Steel  hydraulic  cylinder,  ruptured 232-238 

Gun  specimens: 

3.2-inch  B.  L.  steel  field  guns 13 

Jackets 21-26 

Tubes 15-20 

Tabulation 26 

5-inch  B.  L.  steel  siege  rifles 27 

Jacket 30 

Tube 29 

7-inch  B.  L.  siege  howitzers 81 

Jacket 35 

Tubes 33,:34 

7-inch  B.  L.  siege  mortars 37 

Steel  bodies 39-42 

10-inch  steel  B.  L.  rifles 43 

Jackets 55-63 

Tubes 45-54 

Tabulation 64 

12-inch  steel  B.  L.  rifles 65 

Jackets 72-75 

Tubes 67-71 

Tabulation 75 
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Gun  Rpeoimens — Continued.  ^^K*- 

12-inch  B.  L.  rifled  mortars 77 

Jackets 93-107 

Tubes 79-92 

TabulatioQ ► 108 

Helical  springs 239 

Mortar  oarriage,  12-inch 241 

Hemp  rope.     {See  Cordage.) 

Hydrostatic  tests  of  8-inch  tube  flection 247 

Exterior  pressure  alone — 

Diametrical  contraction  of  bore 254 

Diametrical  contraction  at  middle  of  thickness 255 

Diametrical  contraction  near  exterior  surface 255 

Exterior  pressure  and  longitudinal  compression  combined — 

Diametrical  contraction  at  bore 253, 25i 

Diametrical  contraction  at  middle  of  thickness 252 

Diametrical  contraction  near  exterior  surface 252 

Longitudinal  extension 250, 251 

Exterior  pressure  and  longitudinal  tension  combineil — 

Diametrical  contraction  at  bore 255, 256 

Diametrical  contraction  at  middle  of  thickness 256 

Diametrical  contraction  near  exterior  surface 256, 257 

Interior  preasnre  alone — 

Longitudinal  contraction 249, 250 

Interior  and  exterior  pressures  and  longitudinal  compression  combined — 

Longitudinal  contraction 249-251 

Manila  rope.     {See  Cordage.) 

Pig  irons 282 

PiHton  rods  for  gun  carriages,  proof  stress  applied 245 

Private  tests 586 

Keceivers  of  rifles,  .30  caliber 173 

New  stock 175 

Forged  receiver 176 

Rifle-barrel  steel,  .30  caliber 109 

Bessemer  steel 136,137,140-142 

Bar  1.09- inch  diameter 159 

Box  annealed 160 

Bar  1.15-inch  diameter 156 

New  product,  as  received — 

First  heat 145 

Second  heat 148 

Third  heat 153 

New  stock 118 

Kegular  stock 111,128-133,169 

Bar  1.05-iuch  diameter 117 

Bar  1.15-inch  diameter 121.122 

I  Bar  1.4-inch  diameter 120 

Sanderson's  tool  steel  for  heavy  barrels 123 

Special  steel 124,125 

Rifle  barrels: 

Finished  barrels,  breech  ends 172 

Forged  barrel 112 

New  slock :.  119 

Rolled  barrel 113,114 

Rolled  barrels  specially  treated — 

Annealed  in  air 143,147,152,155,157 

Annealed  in  charcoal 134, 135, 138, 144, 146, 149, 154, 158 

Cooled  in  air 139,150,151,161,162 

Cooled  in  air,  reheated  in  barrel  furnace,  and  cooled  in  air 163, 164 

Cooled  in  air,  reheated  in  coal  fiirnace,  and  annealed  in  charcoal. ..  115, 116 
Cooled  in  air,  12  inches  at  butt  end  reheated  in  charcoal  Are  and 

cooled  in  air 165,  ISG 

Cooled  in  air,  12  inches  at  butt  end  reheated  in  gasoline  furnace  and 

cooled  in  air 7. 167JtT8 

Special  barrel 126,137 

Rope,  hemp,  manila,  sisal,  and  cotton.     {See  Cordage.) 
Sandstone: 

Victor  Sandstone  Company,  Chitwood,  Oreg. — 

Chemical  analysis  and  compression  test 333 


596  INDEX. 

Page. 

Shot  lines 569 

Linen  laid  No.  4 573 

Linen  laid  No.  7 572 

Linen  laid  No.  9 571 

Under  continuous  loads,  wet  and  dry  rope 543 

Springs,  helical 239 

Steel  oars: 

Anchor  bolts  for  12-inch  emplacements 227 

From  United  States  engineer,  Portland,  Me 257 

Gatling  gun  barrels 177 

Gautier — 

Chemical  analysis 259 

Hot  rolled,  untinished 261 

Turned  shaft 265 

Gun  carriages — 

8-inch  disappearing 219, 221 

12-inch  disappearing,  axle 225 

12-inch  mortar,  ruptured  hydraulic  cylinder 232, 238 

Receivers  of  rifles,  .30  caliber 173 

Rifle  barrels,  .30  caliber 109 

Steel  castings : 

10-inch  disappearing  gun  carriage 223,  224 

Steel  music  wire 309 

Steel  plate: 

Shot  trays  of  ammunition  triioka 220 

Watertown  Arsenal  boilers 287, 288 

Terra-cotta : 

Gladding,  McBean  &.  Co.,  San  Franciaoo,  Cal. — 

Building  blocks :i36-342 

Cubes 344 

Timber  posts,  compression  tests 405 

Remarks 407 

Mean  resilience  and  moduli  of  elasticity 409-411 

Pine,  long  leaf- 
New  posts — 

Butt,  middle,  and  top  of  same  tree 415-417 

Butts  of  trees 420,421,423,433 

Middle  of  tree 430 

Short  specimens 431 

Tops  of  trees 418,419,422,432 

Short  specimens 433 

Old  posts 453-461, 463-4ft5 

After  soaking  in  water  one  hundred  and  thirty  days 462 

Surfaces  charred  by  lire .\ 46(>-468 

Pine,  short  leaf — 
New  posts — 

Butt,  middle,  and  top  of  same  trees 424-429 

Old  post,  surface  charred  by  fire 469 

Spruce,  new  posts 1 435,438,445 

Two  posts  from  same  sticks 436-444 

Short  piece 441 

Loss  in  weight  after  being  exposed  to  temperature  of  220^'  F 447, 470 

Tabulations — 

New  posts 448-450 

Old  posts 471-473 

Wire : 

Brass,  hard 322 

Galvanized  iron 322 

Steel  music 309 

Chemical  analyses 580 

Gauges,  diameters  of 311 

Tension  tests 312,313 

Elongation  and  sets 315-321 

Eyed  samples 314 

Over  wrest  pins 315 

Wire  rope,  steel 575 

From  Boston  Navy- Yard — 

Galvanized  seizing 577 
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Wire  rope,  steel — Continaed.  Page. 
From  Bostou  Navy -Yard — Continaed. 
Type  A— 

2i-incli 577 

SHiicli 577 

TypeB— 

IHnch 577 

U-inch 577 

IJ-inch 577 

2-inch 577 

Galvanized - 578 

Wooden  posts.    (See  Timber  posts.) 
Wrought  iron : 

Burden's  best 297 

For  8-iuch  disappearing  carriaige 27it 

Fractured  Ihik  of  chain  annealed 297 

♦'Vibration  proof"  bolts  and  nuts 323 
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